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WHY THINGS RUN SMOOTHER 
WHEN YOU SPECIFY HYATTS 


Grinding the flange on a HYATT ovter race 
PRECISION FINISHING OF HYATT OUTER RACES HELPS ASSURE 
LESS HEAT AND VIBRATION ... BETTER BEARING PERFORMANCE 


Outer races usually are not the critical members of 

a roller bearing, but they provide vital fatigue- 

resistant roller pathways in all applications where 

hardened and ground housings are not feasible. The 

better they are built, the smoother and longer the 

entire bearing will perform. 

So HYATT manufactures outer races with the 

Through-feed centerless grinding pro- Next, race is driven on O.D 


vides an O.D. with minimum out-of- ground centerless to generote 
components of HYATT Hy-Roll Bearings. After round and helps reduce costs. LD. cylinder concentric with O.D 


same scrupulous care that is applied to all other 


careful primary machining and heat treating, the 

outer race ends are faced off square and parallel by Flanges are ground u: 
a . . . j os reference. Result 

a double end grind. This provides a reference sur- Dicshs mactest aunmatt 

face from which all runouts and squareness can be 


gaged in the subsequent operations shown at right. 


You will find full selection and application data in f \ NON-SEPARABLE TYPE 
HYATT Catalog 150, or call your nearest HY ATT 
Sales Engineer. Hyatt Bearings Division, General 
Motors Corporation, Harrison, N. J., Pittsburgh, 


Detroit, Chicago, and Oakland, California. 


SEPARABLE 
TER RA 


SEPARABLE INNER RACE 


THE RECOGNIZED LEADER | IN CYLINDRICAL BEARINGS FO0G—1088 


ea 
Wy, mW | Hiy-ROLL BEARINGS 
FOR MODERN IN DUSTRY 
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How a redesign job with ARMCO ALUMINIZED STEEL 
Type 1 cut costs, added new sales points 


Simple construction of this burner element, rede- 
signed with Armco ALUMINIZED STEEL Type 1, means 
it can be more easily cleaned and the heater more 
easily serviced, both important sales advantages. Be- 
sides, Armco ALUMINIZED STEEL not only costs less 
than the material formerly used, but provides top- 
notch resistance to both heat and corrosion. 


OFFERS COMBINATION OF ADVANTAGES 


For many kinds of products, Armco ALUMINIZED STEEL 
Type 1 offers you advantages not obtainable with 
either steel or aluminum alone. Sheet steel hot-dip 
coated on both sides with aluminum, it gives you op- 
portunities to step ahead of competition. 


Resists Heat and Corrosion—ALUMINizED STEEL Type 
| withstands temperatures to about 900 F without 
discoloration, up to 1250 F without destructive scal- 
ing. Its steel base provides strength and rigidity at 
high temperatures, its aluminum coating protects 
against corrosion. 


Reflects Heat—-Up to 900 F, Armco ALUMINIZED STEEL 
[ype 1 reflects about 80° of incident radiant heat, 
directs heat where you want it for highest efficiency. 
Fabricates Easily—Avuminizep Steet Type | can be 
welded by standard methods. The aluminum coating 
adheres well in moderate drawing and forming opera- 
tions. Design and fabricating problems are simplified. 

Combining the advantages of two metals in one, 
(ALUMINIZED STEEL Type 1 costs less than any other 
metal that can equal its performance. If your prod- 
ucts require heat reflectivity, or resistance to heat and 





corrosion combined, use Armco ALUMINIZED STEEI 
Type 1 to cut costs and give them new selling advan- 
tages. It’s available in sheets, coils, and welded tubing 
For complete information, just fill out and mail the 


coupon, 


Armco Stee! Corporatior 
2068 Curtis Street, Middletown 
Send me informat 

Armco ALUMINIZED 


A | as Tr T 
Armco ALUMINIZED STEEL 


ARMCO STEEL 


Armco Steel Corporation 


2068 Curtis Street, Middletown, Ohio « Sheffield Division 
Armco Drainage & Metal Products, Inc. « The Armco International Corporation 


USE READER SERVICE CARD FOR MORE INFORMATION 
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Midget Batteries—Packaged Power 


Cast-in Tubing 


Pelletized-magnesium Extrusions 


Design Features in New Products 


New Shock Absorber 


Semiconductoo Rectifier 


Latin Squares Reduce Test Labor 


Hydraulic Extrusion—Soviet Style 





Basic Feeders 
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for Parts 96. 








Clearance Hole and Drill Sizes 99. 


Interesting to Note 
Developments to Watch 
The Engineering Week 
Reader to Editor 

Design Perspectives 


Editorial 


RESEARCH AND DEVELOPMENT 


Vol. 29, No. 19 


New Components, Materials 
Catalogs and Bulletins 
Tangents 

Design Abstracts 


New Books 





New Product Announcement 


TYPE MX THERMOSTATS 


especially designed for missile, avionic 
and electronic applications 


New Stemco Type MX Thermostats are miniature snap-acting units designed 
to open on a temperature rise. Being compact, lightweight units able to with 


stand high G’s under wide ambient temperature ranges, Type MX thermostats 
are ideal for missile, avionic and other electronic applications where close tem 
perature control is mandatory 

Basic design flexibility of the Stemco Type MX Series means the units can 
be supplied from regular production runs in a wide variety of models, both 
semi-enclosed or hermetically sealed. Ceramic or metal bases for semi-enclosed 


round enclosures or CR-7 crystal cans for hermetically sealed units 
brac Kets, et 


units, 
Several types of terminal arrangements, mounting provisions, 


are available 


Stemco Type MX thermostats give you performance small cubage 


rugged reliability at a production price 
* 2° to 6’F differentials available 


a 


rs) 


STEVENS manufacturing company, inc. STEMCO 
Mansfield, Ohio THERMOSTATS 
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Interesting to Note... 
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niaturization ina nutshell 


STATHAM MODEL P222 fiush 
diaphragm pressure transducers 
for the measurement of absolute DIMENSIONS: .32” wide x .35” high 
gage. or differential pressures x R4 ng 
DIMENSIONS: .25”" d 47” 1 7 WEIGHT: 8 grams, approx 
WEIGHT grams approx RANGES ake a < 
RANGES idt , 9 ‘ . ES eg 

F sid NON-LINEARITY & HYSTERESIS 
NON.-LINEARITY & HYSTERESIS Not more than +1 fs 
Not more than +1 f TRANSDUCTION: Resistive 


= 4 I 
TRANSDUCTION: Resistive »mplete mplete, balanced bridge; Statham 
ded strain gage 


bridge; Statham unbonded strain gage unb 


STATHAM MODEL A52 linear 


accelerometer 
am. x .47 


to 225, 


Statham’s line of miniature transducers for the measurement of pressure 


and acceleration are constructed to give accurate, reliable service 


in applications which demand critical space re quire ments. These 7 ugge d. 
laboratory-calibrated instruments are especially suitable for use 
in the supersonic aircraft and missile fields. 


If there are critical space problems in your instrumentation program, 


fhe requireme? t for accuracy and reliability need not be sacrificed ...when you 
specify Statham. Our application engineers are always ready 


to help with your instrumentation problems 


12401 W. Olympic Bivd., Los Angeles 64, California 
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Interesting to Note... . (continued) 


understand him as a person, and 
see in his work how his person 
ality manifested itself. “This is 
also true today,” says Shapshak 
“We must know the artist’s in 
ner self before we can trulv see 
his work.” Rene Shapshak is a 
lonely man, yet he feels that his 
Style of expression is today be 
ing accepted and understood by 
more and more people. He takes 
consolation in the belief that the “contemporary artist 
will lead us in design, for art has always been in the fore- 
front of the battle for industrial and cultural develop 


ment 
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WHAT THE DESIGNER CONCEIVES... ALUMINUM ACHIEVES 


ALUMINUM’S PRESENT WIDE USE and its increasing impor- 
tance in all types of fabricating are helping create advanced 
concepts throughout the fields of metalworking and design. 


For screw machine production in particular, aluminum 
machining has pointed the way to new, better and faster 
methods of parts production for all ferrous and non-ferrous 
metals. For example—thanks to aluminum—speeds of equip- 
ment are common today which a few years ago would have 
appeared almost unbelievable. 


What are the advantages of screw machine production? 
To help designers make full use of up-to-date developments, 
the following checklist presents 12 advantages of modern 
screw machine production: 


1. Starting material is a wrought product which gives high 
properties in the finished part. 


2. Very fine threads possible—as well as accurate threading. 


USE READER SERVICE CARD FOR MORE INFORMATION 


3. Excellent finishing possibilities—anodizing, etching, 
buffing, etc. As-machined finish gives very fine surface. 


4. Closer tolerances and more intricate parts possible than 
with other methods. Mating parts match better. 


S. Excellent concentricity is guaranteed. 
6. Fewer rejects for porosity when compared to a cast part. 


‘7. Lower costs for production tooling, dies, set-up; faster 
delivery of finished parts possible due to fast availabil- 
ity of tooling, speed of set-up. 


Modification of parts in production easier and less costly. 


Wide range of equipment and facilities available 
throughout the country. 


10. Fewer secondary operations necessary; possible to avoid 
secondary finishing by using the as-machined surface. 
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11. Lower costs for actual production due to high rates of More alloys available than 
production with available new equipment. a particular 


ome 
alloy to be related t 
12. Lower costs for finished parts due to competitive pric- . 
Less price fluctuation on raw m 

ing among large number of suppliers. 
Stock readily available. Size 


ALUMINUM IN SCREW MACHINE PRODUCTION offers design stocked at distributors th: 


ers more useful properties than any other metal. Check this 


; , ) sint . . 
list of 12 aluminum advantages New procedures in pr 
1. Light weight— moving parts present less resistance to stock now give greate 
applied force, wear less; chips float out of recesses bet- New processes such 
, 


ter for cleaning finished parts. Easier handling of raw Coating also have o1 


material in plant, lower freight costs on finished parts. ing and binding 


Jon-magnetic Technical literature 


available 


' 


N 
Corrosion resi —can often eliminate finishing. 
N 


n-sparking For further information 

Lower raw material cost per part. Kaiser Aluminum sales office 
telephone directory. Kaiser A 
Inc., Executive Office, Kaiser Bldg 
Some alloys less susceptible to radiation absorption. General Sales Office, Paln 


Greater conductivity —helps dissipate machining heat 


See “MAVERICK”, Sunday Evenings, ABC-TV Network. C 


For The Competitve Edge, Go Aluminum 


KAISER 
ALUMINUM 


THE BRIGHT STAR OF METALS 
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Riveting With a Hammer in 
Blind or Open Applications 


Elimination of special riveting tools can mean 
faster production, lower costs, no down time. 


J. K. BARRY, M. E. 


The use of blind rivets installed with is inserted through parts to 


only an ordinary hammer from one 


; 


side of the job offers a highly simpli- rivet head causing the exp 


I 
| 
fied method of fastening Speed, con 
venience and /ow installed « t make 


Drive Riveting preferable not only tor necessary, since the 


blind joints, but for fastening many | 
parts that can be reached from either head contour 

side Drive Riveting has five ma 
The Southco Drive Rivet has a cored, tages 


slotted body with a grooved pin pro- 1. No investmer 





[1 Hit the Pin 
Jie : 
: \ 


Rivet 
Inserted Expanded 











S 


Wood — 
or 
Plywood 


Ferrule and Rivet 
| Form Drawer Pull 
lL ——-—-_» 


/ 
“No Countersink Needed 
Rivet Compresses into Material 








/ 
/ 


/ 
/ 
eS OU TIT CO fern 


©1956 €sr> 
/ 


/ 
/ 
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prongs to form a blind head behind 


pin seats 
I 


permanently to complete the 


it in special tooling. 


truding from its head. When the rivet 
fas- 


tened, the pin is driven flush with the 


the rear sheet. No f irther finishing 1 


Sis Va 


Rt) 


RECOMMENDED APPLICATIONS FOR DRIVE RIVETING 
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Southco Div., South Chester Corporation 


236 Industrial Highway, Lester, Pa 
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Golf-aigning 


Not even misaligned shafts or supports 
impair the efficiency of this 
easy-to-mount LINK-BELT roller bearing 


HE equipment m 
lower manufactu 
ulmate in free-rolling 
Fa , a ther than tl 
J Carie 
@SELF-ALIGNMENT 


naccuracies in mac! 


a 


4 


of equipment 
e EASY MOUNTING. B 
lv and quickly locked 


to comme 


} 


© COMPACTNESS 





LINK © BELT 


self-aligning ball and roller bearings 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link 
Branch Stores and Distributors in All Principal Cities. Export Office, New York Canada, § b 
N.S.W South Africa, Springs. Representatiy I 
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How “high fidelity” in music spring wire 


licks a big production problem 


Leading pre ducers of carbon paper apply the carbon 
coating by means of steel rods closely wound with 
hair-fine music wire. The wire-to-wire valleys, as 
determined by wire diameter, control the amount 
of carbon deposited. 

Here is a case where product quality and smooth, 
uninterrupted production are both dependent on 


extreme uniformity in the fine wire being used 


extreme uniformity in diameter, finish and temper 

This super-critical wire is produced by the Wor 
cester Wire Works Division of National-Standard 
Because it does the best job by production com 
parison, it’s naturally preferred. Keep this in 
mind and check with the Worcester Wire Works 
Division on your next need for fine wire if quality 
control is at all a factor. You'll get the finest of 


service, too! 


NATIONAL & STANDARD 


DIVISIONS: NATIONAL - STANDARD, Niles, Mich ‘ 1 plated w WORCESTER WIRE WORKS. Worcester 


WAONER LITHO MACHINERY, Secavous, N. J 


ome + ATHENIA STEEL. Clifton, HM. J Ter ry 


. r REYNOLOS WIRE, Dixon, 





Designed especially 
for 2000-3000 psi industrial service... 


BERRY HYDRAULIC 


PUMP/MOTOR 





(tab thate omportamt featuner: 


* Maximum torque at “‘stall’’ 


* Design proven in oil, gas, elevator and 
lumber industries 


* Competitively priced ” — ' 
r ° Schematic diagram above shows one of 
* Will carry overhung chain or belt loads the two sets of pistons in the sturdy 
> ‘ ic ci 
* Flange or foot mounted Berry Rotary Piston design. 


* Instantly reversible CHARACTERISTICS 
Models A-12 and A-12B 


Drive Shaft Rotation Reversible 
Working Pressure 2000 psi 


-- . 
UIT Surge Pressure 100 pai 
Operated as a Pump 


Maximum 


* Smooth, constant torque at all speeds 


for complete information and data on suitability Drive Shaft Speed 


P . Displacement 
for your application. *Capacities from 7.5 to 12 gy 


ava uadbie 





Operated as a Motor 


) (J 1 | (; a | Drive Shaft Speed . Maximum 
8] HR ik Y | H YD RR A , | S | Displacement GPR 
| Theoretical Torque inch Ibs./100 psi 


A DIVISION OF OLIVER TYRONE CORPORATION 
ROOM 2243 OLIVER BUILDING, PITTSBURGH 22, PA. 
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Brake Shoe 


This descriptive 


catalog 


FREE 


16-page facilities 
catalog to explain 
what, how and where 
AmForge can be of 
assistance to 

your firm. 


Sounds fantastic doesn’t it? Yet, we have been pro- 
ducing forgings for leading equipment manufacturers 
for 2% decades. They depend on AmForge to pro- 
vide the forging facilities and engineering they need. 
Continuous, uninterrupted on-the-job service is the 
most important requirement of a machine. Forgings 
provide this dependability. We invite you to use our 
research engineering and production know-how for 
your development work. 


*k This rear axle housing for a tractor is interesting 
because it is forged from tubing stock. AmForge engi- 
neers determined that this method would save weight 
and material since no finishing or drilling would be 
required internally. 


AMFORGE DIVISION 


j 166 North Wacker Drive, Chicago 6, Iilinois 
Piants: Chicago, Illinois (two) * Azusa, California 


AmForge Division, Dept. PE-58 
155 North Wacker Drive, Chicago 6, Illinois 


Gentlemen: Yes, I would like to see your catalog 


Send me copies 


Compan 
Street 


Citye 





THE NEW “BELL RANGER” 
HELICOPTER USES HEIM 
UNIBAL ROD ENDS 


Model 47-J is the latest helicopter to be introduced to the 
commercial market by Bell Helicopter Corp., and has been 
named the Bell Ranger. It is a four-place, executive type 
machine with a deluxe interior or a series of quick-change 
cabin arrangements for cargo, litter, and internal hoist con- 
figurations. 

HEIM Unibal Rod Ends were chosen for the linkages in 
the carburetor heat and mixture control installations, and 
in the main rotor stabilizer bar assembly. The rods link 
hydraulic dampers to the bar, which provides exceptional 
stability to the flight characteristics of Bell helicopters, acting 
like a gyroscope and, through mixing levers, keeps the rotor 
plane of rotation in its pre-established flight path. 


THE HEIM Unibal is the spherical bearing 


which corrects misalignment in every direction because of 
the universal movement of the ball — Reduces friction and 
lost motion in linkages — Eliminates the effects of vibration 
~— Lowers assembly costs because of its quick and easy instal- 
lation — Carries heavier loads. 
Perhaps Heim can help solve — or simplify — your 
linkage problems. Feel free to write. Be sure each engi 


neering and purchasing department has a Heim catali 


THE HEIM COMPANY f Fairfield, Connecticut 
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McLouth Blast Furnace No. 2 


The second major expansion in four years is 


nearing completion at McLouth Steel. 


We are again adding to our facilities to bring 
you better steels for the product you make today 


. and the product you plan for tomorrow. 


McLoutw Steer. Corporation 


Detroit 17, Michigan 


Manutacturers of high quality stainiess and carbon steels 





AS tinaAM 


HIGH PRESSURE ASSEMBLIES 


for 





INSTANT response means extra POWER. 
Improving the “Power-Performance Ratio” 
of your equipment may mean an extra bucket 
per minute, extra tons per hour, extra loads 


per day. 


With the increasing emphasis on POWER, 
it pays to safeguard the most important link 
in your hydraulic system with Eastman High 


Pressure Hose and Tube Assemblies. 


Eastman Coupling Design gives you maxi- 
mum orifice, consistent with essential safety 
and strength, to provide “trigger-response”’ 
through unrestricted flow from pump to point 


of work—plus prompt return. 


BENT TUBING TO YOUR SPECIFICATIONS 


Eastman’s modern, hydraulically-controlled 
tube bending equipment provides bent tubing 
to your precise specifications—made with 
flared or beaded ends for your required fit- 
tings. Quality workmanship assures satisfac- 
tory performance. Mass production economies 


assure Competitive quotations. 


For positive power delivery and efficiency 
throughout your hydraulic system—plus ap- 
pearance and sales appeal—it pays to specify 
Eastman High Pressure Hose and Tube As- 


semblies for your original equipment. 


a /m = 
Exeals Raat lcane 
first iw the field 


MANUFACTURING COMPANY 
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America’s most popular OEM Cou- 
pling for | and 3 wire braid rub- 
ber cover hose, and 4 spiral wire 


+ 


extra high pressure hos¢ 


Sizes: %."’ thru 3 


PERMANENTLY ATTACHED MALE (NPTF) Working Pressurs 


Eastman perma ently atta had uU- 
plings give you a bond stronger than 
the hose itself! For ind 3 wire 


raid rubt er | 


3 thr 
“6 


PERMANENTLY ATTACHED SWIVEL FEMALE 


PERMANENTLY ATTACHED 
FLANGE HEAD COUPLINGS 


Exclusive Combination 
upling wit! ter 


INTER-LOCK* CLAMP COUPLINGS 


2-PIECE REUSABLE SWIVEL FEMALE 


WRITE FOR HIGH PRESSURE CATALOG! 
Get on our mailing list to receive 
out latest Technical Bulletins, 


Catalogs and Special Inserts. 
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Radiation resistance will soon be .. . 


New dc power supply .. . 


PI | 


Dielectric gas that can take 30% to 50% higher voltages . . . 
ce deadeasd we a npowr ; oe 
* | 


Ultrahigh-resolution cathode-ray tube . . . 
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THE ENGINEERING WEEK 


Equation: Good Engineer Equals Bad Executive 


I 





os ANGELES n excellent engineer Engineer Aptitude 
be a second-rate, or even a third Test Categories 














The design engineer 
electronics engineer or 

special aptitude 

typical man in each category 


ation Tests were deve oped by 


Verbal comprehension t t Logical reasoning 


; 


Numerical ability—s} ! Word fluency 


Manual speed and accuracy 


Visual ara? t | t vi ng : t 4. t High Speed English Diesel 


PS] 


+ 


Visual speed and accuracy 


Svmbolic reasoning 


‘ 


Space isualization 


nm t 


Numerical reasoning 
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Mechanization Moves in to 


Mechanized Mail-Sorting 
Reaches Tryout Stage 


on—Uncle Sam's I 
mtracted f 
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Coding operation 

is only human TTort eededa with 
Rabinow-designed machine Operator 
types abbreviations of addresses onto the 
backs of envelopes with code printer 
Coding is in binary form, appears 
the form of “dot’’ or “‘no dot’ on enve 


iope 


22 


—— 
_ 


“ ay ‘w 


s = ea ~ a =) ae 
rT 


= 
Mechanical mailman 
Here's over-all view of 
eering s prototype that car c 
the rate of 36,000 letters per 
US Post Office Dept 
as 1,000 


APPLICABLE FROM ALL LEVELS 


vt 


Mechanized directory . 


prepares letter ror € 
x1 sOring process Obeying 
schedule, it converts informe 
64-bit code of the abbreviated addres 


1 ] trey ' r P . 
\n electron l Ci Vy ree into a 12-bit code corresponding to recep 
= 


cit iIpDp ( rol tl icle which receives the letter 
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Speed Sorting the Mails __ 


Parcels Post Faster Too... 
Pu \ ! \ | 


HOW WHEELS ARE SET 
HOW IT WORKS 


\l 


Parade of parcels 
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THE ENGINEERING WEEK 





“Yankee Engineer—Go Home” Order 


Canada Ponders 


Hospital Profits With 


Ultrasonic Cleaner 
L. 1. N. ¥ 


‘ 





Soviet forward look... 
displayed at Brussels Fair by USSR 


something new 


“iy pe prototype of heavy 
Ru for \ ] »places > now discarded Ziv 110 
newcomer to line of USSR light, smal 
right: the Moscovitch 


These four car models 


distinguished by bright, two-tone colors 
n to black Note also Lower left: the Volga 
Upper cars, is slated for export market Lower 


replaces slightly bigger than Volga, also 


sian styling which up to now has ru 
hooded headlights surrounded by rash of chromium 


left: the Yanka, or Seaguil, soon to be 


in production for the small car market 
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Forum Highlights wane. 88 5 speed if Bits 
Static Controls bout # of tot 1. Horse 
atta "es! and 


BurraLo, N. Y O 


; 


Se dN ac 9h on: de etreda ther highlights discussed at Pieces 
e M 


\ magnet-less de electric motor 


\. V. Bodine, president of the Na 
tional Machine Tool Builders’ Asso 


\ 


Business VIP’s to Weigh 


R&D as Recession Cure 
Ny \ k | 


Nietal powder industry 
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READER TO EDITOR 


Whose Liability Is 
Poor Design? 
lo the I 


Us 


For the Record 


Sticky Problem Solved 
lo the | 
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Allis-Chalmers. Manufacturing Company 


The Louts Allis Co 
Baldor Electric Company 
The Brown-Brockmeyer Company 
Century Electric Company 
Cleveland Electric Motor Company 
Continental Electric Co., Inc 
Dieh! Manufacturing Co 
Doerr Electric Corporation 
Electro Dynami 
Electric Machinery Mfg. Co 
Ethott Company 
Emerald Motor & Mfg. Co 
Emerson Electric Mfg. Co 
Fairbanks, Morse & Co 
Genera! Electric Company 
Howell Electric Motors Company 


The Ideal Electric and Manufacturing Company 


The- Imperial Electric Company 

Iron Fireman Manufacturing Co 

Jack & Heintz 

Kingston Conley Incorporated 
The Leland Electric Co 


in 

































The Lima Electric Motor Co 
The Lincoln Electric Company 


Ine 


Marathon Electric Manufacturing Corporation 
Marble-Card Electric Corporation 
The Master Electric Company 
Oak Electric Motors, Inc 
Packard Electric Division 
The Peerless Electric Company 
The Piqua Machine & Manufacturing Co 
The Reliance Electric & Engineering Company 
Robbins & Myers, Inc 
Reuland Electric Company 
The Springfreld Electric Motor Co 
Star Kimble 
Sterling Electric Motors, Inc 
Valley Electric Corporation 
Wagner Electric Corporation 
The B. A. Wesche Electric Company 
Bogue Electric of Canada, Ltd 

+ American Electric Motors 
A. 0. Smith Corporation 
Oster Manufacturing Company 
Dayton Electric Service Co 


turers and users is 


1 pertec tly matched 


motors tnat 


1ade with super smoo 


M 


arings are exe eption 


excepti 


—— 


fFfice aq W 


the literature checked: 
ated fre bal bar 
of Anti-Friction Bear- 
outlines 


Micro- Velvet Balls 
Stainless steel, brass, 


in 





i 
: 


i 


i 
ci 
: 


Ve 


+} 


¢ 


ANN ARBOR, 


many iong 


r advantages 


ipment 


eqult 


Ti []) 
/ j #- 


BALL AND BEARING COMPANY 


MICHIGAN 


South Figueroa, Los Angeles 7 








ARE ALUMINUM 
COLD FORGINGS 


ECONOMICAL 
ONLY ON COMPLEX 
DESIGNS? 


eeeeeveveveeveee 


@eeeeeeeeeeoeneerereereee eee ve ees 


NO! 

ple 
roduction problems. Ori 
turned from solid bar stock 


later made from hot forgi: 


ir-wise, but have 


inventory pr blem! 


ire NOW met promptly with less monet 
n stock because of Hunter Douglas’ 
roduction capacity and rapid delivery 
In iddition, product quality with the 


old forgings has noticeably improved, 


OT eet ee ee full details on Hunter Douglas 
] | n" Aluminum Cold Forgings 
in piste 

J uircrajt } ag Tf your components can benefit by high strength, 
1 ur Size from — ° . ° 

vnsscl are vailable precision tolerances, absence of porosity, zero draft and 

VUE « 4 uUclanavic, s 5 : : 
— improved surface finishes, investigate Hunted Douglas 
Aluminum Cold Forgings! A comprehensive 


treatise is available to letterhead requests. Write 
for “The Story Of Aluminum Cold Forgings’ 


Hunter Douglas Aluminum 


California 


Dept. PE-5 3016 Kansas Avenue. Riverside 
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—That’s Why You Give Your Customers an Important ‘‘Plus’’ 
When You Specify Square D Starters 


1 QUICK INSTALLATION! 


No groping or fumbling. Square D provides lots of 
wiring space, plenty of knockouts, handy and 
clearly marked pressure wire connectors. 


2 TOP PERFORMANCE! 


No needless downtime from coil burnout, mechan- 
ical binding, contact freezing. Square D provides 
an extra-capacity magnet with a tough and cool- 
operating encapsulated coil to handle additional 
poles and interlocks—a guided single moving part 
—big silver cadmium-oxide contacts with strong 
finger springs — arcing yokes on larger sizes. 


3 REAL OVERLOAD PROTECTION! 


No change in trip characteristics because of mis- 
matched parts supplied separately for field assem- 
bly, no distortion of heater in installation. Square D 
provides melting alloy unit construction—factory- 
assembled and individually tested for bull’s-eye 
accuracy. Also bi-metal and magnetic designs for 
automatic reset or adjustable trip applications. 


4 EASY INSPECTION 
and MAINTENANCE! 


Nostarter is “maintenance-free.” But Square D makes 
the job easy. Inspection is a breeze. No need to re- 
move wiring for contact replacement or take the 
starter out of the enclosure to change coils. 


5 WIDE-RANGE ADAPTABILITY! 


No need for excessive inventories to avoid costly 
waiting for non-standard arrangements. Square D 
provides “off-the-shelf” kits for changing contacts 
and coils, adding pushbuttons, selector switches, 
and up to 4 double-throw auxiliary circuits 


Send for the COMPLETE Story! 


Square D Company, Dept. 41, 
4041 North Richards Street, Milwa 





Please send me your 


Square D offers me my best s 
Name 


Compony—____ 





Address 


City Zone__State 


COMPANY 





SQUARE 


D 
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Maintains high arc resistance 


at 300°F operating termmperatures 


Spaulding’s G5-766 Glass Melamine Spauldite provides the properties 
needed for applications requiring high arc resistance, mechanical strength, hardness and 
fine machining. Spauldite is recommended for switch and circuit breaker 
insulation, as well as for applications where severe mechanical stresses are encountered. 


PROPERTIES CONDITION 





Are Resistance D-48/50 


Dielectric Breakdown 
Parallel to plies A 
Step by step 0-48/50 over 50 KV 


Sopot © 

to plies - 

Short time over 400 V/M 
Step by step over 400 V/M 


Woter Absorption RETR ¥ A8% 
Specific Gravity at 1.95 


Flex. Strength PS! wG . 57,000 
AG 49,000 


Izod Impoct Ft. Ubs./in. WG E-48/50 10.8 
AG ; 8.6 


























Spauidite G5-766 is avaiiabie in sheets, rods, tubes and fabricated parts. 
For more intormation, contact: 


SPAULDING FIBRE COMPANY, INC. 
308 Wheeler Street Tonawanda, New York 
28 Offices in Principal Cities 
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8 Say good bye to aggravations and increas- 
ing costs for downtime and re pairs for older 
reproduction equipment! Modern Copyflex 
gives you better results, faster, with less op 
erator effort.. pays for itse lf in no time at all! 

Take ( opyflex Model 575, shown here 
With this advanced machine, you can boost 
your average operating speeds up to 250% 
It offers a super-fast mec hanical spec d of up 
to 75 f.p.m and a wide 46-inch printing 
width. The pows rful two-stage ¢ xposure | | imp 
can be operated at either 7,500 watts or 5,000 
watts with a flick of a switch. A host of time 
saving conveniences include: one-knob speed 
control with perfect automatic synchroniza 
tion of print exposure and development, 
automatic separation of expose d prints from 
originals, automatic sta king of tracings and 
prints, front or rear delivery 


The Model 


machines — gives you problem-free installa 


tions and operation »exhaust venting 


SEND FOR i areal 
YOUR FREE _ ery day he i 


reproduction equiy 


COPIES! and money. Mail coupon below and find h 


Copy fle x Can save you mone nd manhour 


mie 





Charles Bruning Company, Inc., Dept. 53-0 


1800 Central Road, Mount Prospect, Ill. 
Offices in Principal U.S. Cities 
In Canada: 105 Church Street, Toronto 1, Ont 
Please send me the booklets on Copyflex Model 5 
process and machines 
“Choy Name . 


Compeny__.__ 








Address __ 


City County State 
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The Set Screw locks key in place, 
prevents “key drift,” a necessary 
Safety feature. 





- p ” ot a hie ‘ih 
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In Worthington QD Sheaves these extra 


2 SCREWS MAKE 


Exclusive features of Worthington QD Sheaves... 
EASY ON! Two-piece design lets you install the 


sheave one part at a time. No heavy rim and hub com 


starts engagement with small end of taper on hub 


Heavy hex-head bolts complete the assembly 


EASY OFF! Remove the big pull-up bolts and use 


two as jack bolts for easy rim removal. To change speed 


bination to inch into place; the tapered hub slides 


easily on the shaft, is locked by the clamp screw for 


permanent alignment. The set screw locks key. Then 
the sheave rim slides easily into position on the taper 


seat of hub because the large end of taper in sheave 


it’s simple to mount a larger or smaller sheave on the 
hub which, because of clamp screw, remains aligned 


on shaft. You can install or remove one part at a time, 















THE DIFFERENCE 


ALWAYS TIGHT! Sever 
locks the Split-t 
the sheaves wer inte 


Screw arm hors the Key in po 


COMPLETE STOCK! \ 


WORTHINGTON 


Se CD Se 


QD sheave STOCK Sé ice anvwher 


1 ‘ — 
than 350 distributors carry Wort t s and = oe. —= 


Heavy-duty eccentric 
shaft of Cedarapids Jaw 
Crushers, built by lowa 
Manufacturing Company, 
is supported on four 
Torrington Spherical 


Roller Bearings. 


Designed for tough service 


Cedarapids Jaw Crushers are designed throughout for tough, day-in, 
day-out service, right down to the bearings used on the eccentric 
shaft. 

Torrington Spherical Roller Bearings are used because of their 
ability to align under load, rugged construction, stamina and stabil- 
ity. These bearings provide high radial and thrust capacity—more 
than enough to withstand the severest loads and shocks the jaw 
crushers can deliver in hard service 

Torrington Spherical Roller Bearings also are used in Cedarapids 
roll crushers, hammermills and impact breakers—and in many other 
construction equipment applications. For your toughest jobs, rely 
on Torrington Bearings and Torrington engineering experience. 
The Torrington Company, South Bend 21, Ind. and Torrington, Conn. 


TORRINGTON SEARINGS 


District Offices and Distributors in Principal Citi f United States and Canada 


SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + NEEDLE + BALL + NEEDLE ROLLERS + THRUST 
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: GOES ON THE JOB, 
PLATING OPERATIONS CAN GO OUT THE WINDOW. 


oeeatibatines| 


WHEN WEIRKOTE 


THE PROBLEM: Th se channel walls and variable stages of these steel frame 
defied economical, uniform, flawless plating 
THE SOLUTION: The manufacturer switched to Weirkote zinc-coated steel sheets 
Result—uniform anti-corrosion protection for his parts, which means that the mant 

turer may eliminate post-fabrication plating. Weirkote’s continuous-process integrates 

and the steel. Even though you work Weirkote to the limit of the steel itself, it 

just won't flake or peel. It gives first se protection against corrosion, eliminating 
inventory losses which might occur in the factory. And it gives first-class protection when WEIRTON STEEL 
out doing its work for your product COMPANY 
And now, Weirkote is treated to inhibit wet storage (white oxide) stain WEIRTON, WEST VIRGINIA 
Look into Weirkote zinc-coated steel sheets and the many cost savings and product 
advantages it can lay on your doorstep. Write for free brochure today. Weirton Steel 
Company, Dept. D, Weirton, West Virginia 





Experience—the added alloy in A-L Stainless, Electrical and Tool Steels 





present size range: 
maximum-—5%% in. diam. 
circumscribing circle; 
minimum—O 4 sq. in. area 


¢ 321 Stainless ¢ 405 Stainless © 304 Stainless 


© 410 Stainless * SAE 1020 * SAE 4340 


Here’s how highly intricate steel extrusions from 
Allegheny Ludlum help you cut costs 


gheny Ludlum Extrusions can help you cut costs, save saves time from the order to availability 
ey. If you are now rolling, casting or machining steel There is no limit to what steels can be extruded 
parts like these, consider the cost-cutting features inherent Ludlum works everything from all stainless grades to 
in extruding metal, already proved by non-ferrous extrusions and electrical steels, high temperature alloys, nickel alloys 
during the last 10 years and even metals such as zirconium 


A-L high-quality Steel Extrusions can save you money on 
(1) Orders are taken in quanti Write for Allegheny Ludlum's 12-page technical bulletin, full 


Prove to yourself that extruding steel can save you money. 


four very important counts 
s as small as 40 pounds. No large tonnage rolling require of process explanations, material properties, design tips, ert 
nents. (2) Charge for die design is low—under $200. No Or contact your nearest A-L office for technical assistance 

’ Allegheny Ludlum Steel Corporation, Oliver Bldg., 


4) Extruding Pittsburgh 22, Pennsylvania. Address Dept. PE-5. 


ensive rolls to cut 4) Machining costs are slashed 


AN 


minimum; there’s no waste of material 


ALLEGHENY LUDLUM 


for warehouse delivery of Allegheny Stainless, call RYERSON 
Export distribution: AIRCO INTERNATIONAL 
EVERY FORM OF STAINLESS EVERY HELP IN USING IT 


° 
= 
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Machine Tools And 
Power Transmission — 
J ed sealing 
STY E GU — A packag 
ab tentaining both rotating and 


stationary 
metal housin 
‘950 through 4.000. 


1 faces enclosed in 
ng. Stock sizes for shafts 


Pu 

ROTO-FLEx ~_ Compressors 

3 parts. Single Rugged flexibility. Onjy 
Sizes for she ox or double units” < co 
STYLE con .250 through 4.000. °° 
~ u ve) r 2. ° 
Roto-flex se; A specially dei 

the stuffing oy 3 installation ouenge 
250 through 4008 tock sizes for shafts 


A Complete Line 
Gits SHAFT SEALS 


For Every Application 


These modern, mechanical, face-type seals are carried in stock — 
to save you time and money. Write for detailed data. 


GiTs BRos. MFG. Co. 


1866 South Kilbourn Avenve * Chicago 23, Minois 











: " Specialists In Lubricating Devices And 
Heavy Machine Tools Shaft Seals For Almost Holf-A-Century 


; igh-speed, 
TLE ppc —A hig ed 

ore enced seal, for more er oe 
i lation in heavy indus 
ery. Stock sizes for shafts 
a = Household Appliances 
A factory -assembled 

} for the <mall-budget 


for shafts 250 





STYLE SGU 
unit-type se e 
user. Stock Size» 


- ) through 1.000. 


—_ 

















Aircraft Engines And Accessories 


STYLE HH — Absolute minimal space 
(both radial and axial) under extreme 
conditions of temperature, pressure and 
seal face surface speed. Features pres- 
sure balance when fluid pressure is 
applied internally or externally. Stock 
sizes for shafts .250 through 4.000. 


i= > 





Maytag production men 
find P-K°® fasteners have 
BUILT-IN SAFETY FACTOR 
that helps save 
time and money! 





“Head breakage can be a major pro- 
duction problem, especially when it 
occurs in ‘blind-hole’ assemblies. In such 
cases the washer or dryer must be pulled 
off the line while the broken screw is 
drilled and removed. Salvage operations 
are even more costly if screw heads pop 
off after a unit is crated for shipment. So 
the toughness and breakage-resistance 
of fasteners can be mighty important. 


‘‘Parker-Kalon Self-tapping Screws 
are well engineered—hard and de- 
pendable even with high-torque, 
impact-type drivers. They give us the 
safety factor Maytag’s high-quality 
standards demand.” 


Thousands of users have found P-K’s 
“built-in” safety factor ...the extra-ability 
to withstand highest torque without break- 
age...helps end annoying slowdowns, 
excessive rejects, assures rugged depend- 
able fastenings in the plant—in shipment — 
and in the field. P-K Self-tapping Screws 
are available in a wide variety of types, 
sizes and head styles for use in steel, non- 
ferrous metals, compositions, wood, plastic 
and many other applications. 


-PARKER-KALON’ 
fasteners 


Sold everywhere through leading 








Industrial Supply Distributors, 


ALON 
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Six Standard Design Problems... 
and how to solve them with URETHANE rubber 


@ Production Cost: 


Hard-wearing urethane rubber is easily 
cast; requires no post-finishing. Exam- 
ple: A cast urethane rubber pin and 
ball joint replaced machined steel in 
this gear shift linkage part, reducing 
finished-piece cost of assembly by 80 
per cent! Other advantages: Self- 
lubricating, vibration dampening. 


@ Noise Reduction: 


Urethane rubber parts cushion while 
they work; completely eliminate gear 
noise. Example: Sprocket gear for a 
chain-driven motor bike silenced chain 
whine, showed no significant wear after 
62,000 miles of operation. Other 
benefits: Lowers chain wear, mainte- 
nance costs. 


@ Vibration Dampening: 


Dimensional stability and high duro- 
meter hardness make urethane rabber 
an ideal choice for parts subjected to 
shock, impact and vibration. Example: 
Handle for pneumatic hammer reduces 
operator fatigue and injury risk; im- 
proves guidance control. Other benefits: 
non-slip grip and wearability. 


@ Misalignment Stress: 


Elasticity of urethane rubber permits 
up to 0.040 inches linear and 12° angular 


misalignment without malfunction of 


meshed parts. Example: This urethane 
rubber drive coupling replaces a lami- 
nated metal unit; has sufficient strength 
to transmit high horse power in rapid 
stop-and-go operation. 


Other design problems requiring special properties 
of hardness; tensile, elongation and tear strength; 
rebound elasticity, high and low temperature 
strength, solvent and oxygen resistance, good 


electrical and mechanical properties, are being solved 
with urethane rubber. Write today for technical 
data, test studies and sources of fabricating assistance. 
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MOBAY Baie 


First in Urethane Chemistry 


@ Maintenance Cost: 


Urethane rubber is grease and oil re- 
sistant. Self-lubricating properties may 
be imparted, cutting maintenance costs 
on heavy equipment by as much as 
one-third. Exam; Socket and coup- 


ling for heavy-duty ball-joint assembly. 
Other benefits: Lower assembly cost, 
no machining, vibration dampening. 


TET 


its 


@ Abrasion Resistance: 


Very high abrasion resistance enables 
urethane rubber to outwear ordinary 
rubbers by 8 to 10 times, and eve 
steel parts in some uses. Example: This 
cast urethane rubber nozzle for sand 
blasting equipment 
metal nozzle; wears longer, weighs and 


replac es an all- 


costs less 


Mobay supplies basic chemi 
cals and technology required 
for the manufacture of ure- 
thane rubber—latest addi 
tion to the growing list 
of urethane products for 
industry. 


MOBAY CHEMICAL COMPANY 


gton Road 
ren 
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The world’s finest machines 
Fba-Meolesatece)ll-loMbacesccM @ibtal-sad wi-bisbeat-5 4 
open slefat mmol bi-Jal ol bhaceseM @iosatace) Moir-tales at 


The Cutler-Hammer line of heavy duty 
oil-tight pushbuttons and precision die- 
cast control stations surpass anything 
ever before available to serve the 
needs of machine design engineers. 
Cutler-Hammer Oil-Tight Control 
Stations are precision die-castings to 
permit both base and one-hole mount- 
ing of the control units. The one to 
four element control stations are avail- 
able in either the normal depth or the 
exclusive shallow depth for use where 
space limitations are critical. 
Cutler-Hammer Pushbutton con- 
tact blocks are easily tandem mounted 
without special adapters, and use less 
behind-the-panel space than any other. 
Circuits can be arranged in any com- 


The hinged cover on the larger Oil-Tight 
Control Stations facilitates assembly and 
alterations. Precision die-castings per- 
mit both base and one-hole mounting of 
the control units. Raised edge on the 
box mates with the neoprene-cork cover 
gasket for a perfect seal. 


bination of NO and NC contacts 
Indicating lights come in a wide se 


lection of colors with either plastic or 
glass lenses. Among the many special 
the com- 
bination pushbutton-selector switch; 
the self-testing indicating 
light; knob, key, lever, and coin type 


operators are: Roto-Push’", 


PresTest*, 


selector switches; flush, long, mush- 
room head, guarded, and palm type 


pushbutton operators. 


For further information, write on 
your company letterhead for the C-H 


Master Design, Publication EL-178 
... CUTLER-HAMMER Inc., 
1332 St. Paul Ave., Milwaukee 1, Wis 
Associate 
Ltd., Toronto. 


) 
‘> 





5 


Complete line of cover plates for cavity 
mounting. Compact contact blocks take 
40% less space behind the panel than the 
next smaller element... additional blocks 
easily tandem mounted...from 2 to 8 
separate circuits in any combination of 
NO or NC contacts. 





Canadian Cutler-Hammer 





Special Purpose 
Operators and 
Accessories 


PresTest—the self-testing 
indicating light 


Neoprene protective boot for flush 
or long button operators 
RE ccs 


dicating lights, six colors available 
with plastic or glass lenses 


Roto-Push—the one button control 
station . with or without lever ring 
in a deep precision die-cast enclosure 


Selector switches—knob, lever, 
key, coin 


CUTLER-HAMMER 
ini ‘cee 
MOTOR CONTROL == 
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MOLY NEWS 





Climax Develops an Extremely Tough, 


Abrasion-resistant Chrome-Moly White lron —: 
” Moly in Nickel-base 


Casting Alloys Improves 
New Alloy Proves Superior , 


0 ee High Temperature Service 
in Erosive Applications 


I free Some Properties 
of Nickel-base Casting Alloys for High 


temperature Service” Ai 
} ( 


Cast Steels Studied 
at Low Temperatures 
Heat Treating Improves the 
Wear Resistance of Gray Lron 
Heat t 


\ 


’ 


“The Low-temperature 
Impact Properties of Cast Steel” j 


vith mir tortior 
Why Moly fron Bulletin =6 


a 


New Data Available on 


Low Carbon Bainitic Steels 


Flame hardening the teeth on a sprocket im St 


proves wear resistance with minimum distortion 


I e¢ “Why Moly tron 
Bulletin =6,” = , 


Tempering Low-Alloy 


Creep-Resistant Steels i] and n-bearing a 
I [ “High illoys 
to Combat Corrosion” by Eb. D. We f 


Thermenol Shows Excellent “Low-carbon 
Resistance to Heat. Corrosion 


Bainitic 


; “The Tempering of Lou 

alloy Creep-resistant Steels Containing 
Chromium, Molybdenum and Vanadium” 
by E.S t} 1 Nut = 


Climax Molybdenum Co., Div., Dept. 61 
American Metal Climax, Inc 
500 Fifth Avenue, New York 36. N. Y 


Moly Helps High Alloys wy Fe RaaBleg eagthd! epee ppliar on 
Fight Corrosive Attacks earing atmospheres at high tempe! 
Highly alloyes ter ! “Iron-aluminum Mag- 


a greater part in c ating r? ol netic Alloy Has Excellent Heat Resist 
( t Ape? 1 t i yn ance,” . 
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MORE EFFICIENT DESIGN, 


IMPORTANT SAVINGS, 


SIMPLIFIED ASSEMBLY, BETTER APPEARANCE 


These are some of the many benefits reported by Design Engineers 
who have adopted TRU-LAY PUSH-PULLS for remote control operations 
on literally hundreds of products 


Here are typical comments 
recently received from equipment 
manufacturers whose machines or 
implements are equipped with these 
accurate and dependable remote 
controls: 


Saves Time, Labor and Material 


brake and clutch. 
ance, too.”’ 
Simple and Neat 
“For several models of farm tractors, 
we selected your controls for their 
simplicity and neatness of applica- 
tion as governor controls.”’ 


Better appear- 





“The use of your flexible Push-Pulls 
saves us a great deal of time, labor 
and material. The old linkages fre- 
quently required much planning in 
both engineering and shop which is 
not required now. On some of our 
equipment we use Push-Pulls from 
10 to 30 feet in length. They operate 
clutch controls on the Main Power 
Unit, Feed Conveyors and Delivery 
Conveyors.” 

Greater Flexibility of Design 

“The principal advantage of Tru-Lay 
Push-Pulls in our application is that 
they permit flexibility in locating the 
control valve in relation to the oper- 
ator’s position.”’ 

Cost Less to Install 

“Tru-Lay Push-Pulls are easier and 
less expensive to install than linkages 
for remote control of power take-off, 


Solution to Tough Problem 

“‘Can be installed where straight 
rods are impossible... for Remote 
Control of transmissions, brakes and 
clutches.”’ 

Eliminates Maintenance 

“Simple operation and elimination of 
maintenance problem are the major 
advantages in using your Push-Pulls.”’ 
Reduces Number of Parts 

“Your Push-Pulls have eliminated 
links, radius rods and other lost- 
motion devices for remote control ot 
hydraulic valves.” 

Provide ACCURATE Control 
“Tru-Lay Push-Pull control cables 
provide minimum back-lash, even in 
installations up to 30 feet in length, 
because the cable is designed to close 
tolerances with minimum drag and 
lost motion,”’ 


* ee 
TRU-LAY PUSH-PULLS are “Solid as a rod but Flexible as a wire 
rope. 


rhis flexibility makes it possible to snake around obstructions 
. . permits the ideal arrangement of all elements of remote controls, 


Advantages of Tru-Lay Push-Pull flexibility and simplicity are pictured below— 
Simplicity v vs Complexity 


Compare the Tru-tay [7 
PUSH-PULL cable in illus- | COMPLEX MECHANICAL 
tration with the mechan- ree _ UNKAGE 
ical linkage. PUSH-PULLS 
are simple, have but one 
moving part, are noiseless 
and give lifetime service 
accuracy. Linkages are 
complex, made of many 
parts; they wear at many 
points. Their use brings 
increased backlash, lost 
accuracy and vibration 
rattles. 





SIMPLE 
TRU-LAY 
PUSH-PULL 














Construction Equipment and Farm Implements provide good examples of the 
wide-spread use of these accurate, simple and dependable Push-Pulls. On 


Power Shovels, Winches, Graders, Road Oilers, Dump Trucks, Snow 
Plows, Engine-driven Pumps, Crushers, Tractors, Combines, Corn Pickers; 
Corn Row Sprayers, Corn Detasslers, Orchard Sprayers, 
Power-driven Tree Trimmers, Tobacco Picking 
Machines and others... 
TRU-LAY PUSH-PULLS are operating unfailir.zly for 
the remote control of Hydraulic and Air Valves, Brakes, 
Clutches, Transmissions, Throttles, Chokes, Governors, 
Power Take-Offs, Spray Nozzles, Vent Directional Fins 
and on many other applications. 


¢ re) Our DATA FILE will answer all further questions 


AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601-E Stephenson Bidg., Detroit 2 


; Pe, 2216-E South Garfield Ave., Los Angeles 22 + 929-E Cownecticut Ave, Bridgeport 2, Conn 


USE READER SERVICE CARD FOR MORE INFORMATION 
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There is No Worry about 
Failures or Maintenance Costs 
with TRU-LAY Push-Pull 
Remote Controls 


Long Life is a matter of record. We have 
never heard of a Tru-Lay Flexible 
Push-Pull Control wearing out in nor- 
mal service. Failures, that sometimes 
harass users of more complex controls, 
are eliminated by the use of these sim- 
ple, positive-action controls. 


Dependable Operation of these controls 
is a certainty, even under the most ad- 
verse conditions ... HOT as jet engines 
(note: Tru-Lay Push-Pulls are actually 
performing on hot jet applications 
COLD to 70° F below zero... SOAKIN’ 
WET...ABRASIVE...or just plain 
TOUGH, 


Freedom from Trouble is assured be- 
cause of such features as... full pro- 
tection of the inner, working member 
by the tough flexible conduit. . . lubri- 
cation of the inner, working member 
for life during assembly... seals that 
keep moisture, dust and other foreign 
matter out of the unit ... cold swaging 
of fittings that makes them integral 
parts of the control unit. 


Accuracy is inherent in the basic design 
of Tru-Lay Push-Pulls. They are pre- 
cision products, not gadgets. 


Capacity ranges from light jobs up to 
jobs of 1,000 lbs. input. These Push- 
Pulls will handle jobs 150 feet or more 
from the control point. 


“Solid as a rod, Flexible as a wire rope” 
aptly describes Tru-Lay Push-Pull Con- 
trols. This flexibility provides positive, 
remote action whether anchorages are 
fixed or movable... it damps out noise 
and vibration... it greatly simplifies 
installation of controls by reducing the 
number of working parts and by making 
it possible to snake around obstructions. 


Adaptability to all sorts of mechanical 
situations explains, in large measure, 
the wide-spread application of Tru-Lay 
Push-Pulls. Standard anchorages, fit- 
tings and heads have been designed that 
meet requirements on approximately 
80% of the installations. Simple modi- 
fications of these standards, or minor 
changes in your own design, cover al- 
most every special situation. Our engi- 
neers have the know-how on such mat- 
ters, and will work with you. 


For Further Information —The vara rite 
pictured at the left contains six booklets 
and bulletins that will answer any fur- 
ther questions you may have about this 
versatile and dependable tool. It is quite 
likely that this material will point the 
way to a simplified solution of your re- 
mote control design problems. Write for 
a copy. 


1958 





Houghton 1243 rubber-impregnated leather 
The answer to five packing problems 


e Positive seal at zero pressure @ Rubber’s resilience, without rubber's friction « Wear far 
surpassing either homogeneous or fabricated rubber © Resistance to high pressures and abrasion 
» Compatibility with fire-resistant hydraulic fluids and/or mineral oils 


An exclusive Houghton process puts pure polysulphide rub 


ber between the leather fibers of #1243 packings. Pene 
applications jis complete 
Porosity often found tn leat 
engineering service packing is flexible, easy to u 
ness Of Wax-impregnal 
Because H yughton makes both F 
Wear resistance 1s 1 
packings and fluids, they main , 
molding packings with the 
tain a continuing packing-test : : : 
: wear, rather than the smooth, h; 
program offering customer ser k ; , 

v% gs nave run more man > 
vice on packings of all materials, pacnin - ' © tha twice 
Sin: wiles i aten enema vice life of conventional packings, wit! 

5, C t iso } utac % 
tures, and hydraulic and pneu ; est fraction of their sealit g efficiency 
matic packing applications “ 3 This unique, durable material Is 
engineering. As a result cup packings, “V™ packings (which may 
Houghton has become ‘‘pack 2, tion with Houghton rubber and fabricate 
ing headquarters" for many of and “U™ packings 
the leading manufacturers of Write today for the latest #1243 bu 
hydraulic and pneumatic information. E. f Houghton & Cx 


equipment . Philadelphia 33, Pa 


PACKINGS 
...-products of 


Ready to give you 
on-the-job service... 
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BUILT-IN ASSURANCE 


To Help Make Your Plans 
Work As Specified... 


F-M WESTCO PERIPHERAL PUMPS 


boiler feed 
condensate return 
hot and cold liquids 


F-M BUILTOGETHER CENTRIFUGAL PUMPS . 
chemicals 
= ’ - refrigerants, etc. 


hot and cold liquids 
liquid circulation 


low-viscosity liquids 
boiler feed 
cooling towers, etc. 


Up to 900 gpm., pressures to 525 ft. Close- 
coupled pump and motor units mount horizon- 


tal, vertical or angular. Sizes *4” through 5”. 


F-M NON-CLOG PUMPS 


plant waste 
slurries 
paper stock 
fruit 

fish 


‘ "es ~ 
i 
vegetables, etc. ll, 


Up to 30,000 gpm., pressures to 175 ft. Sizes 2” 
Vertical or horizontal. Bladeless 


through 20”. 
or conventional. 


F-M SPLIT-CASE CENTRIFUGAL PUMPS 


water supply; plant service 
booster; circulating 

air conditioning 
refrigeration 

chemical liquids 

boiler feeds, etc. 


Up to 50,000 gpm., pressures to 700 ft. Sizes 
1!” through 36”. Single stage or multistage. 


@ 


, ‘air- 
| information abou, —. 
Morse pumps» “ write 
. sngineer : 
les Engine oo., 600 S. 


For ful 
banks-! 
7M Sa 
Fairbanks, 





Up to 200 gpm., pressures to 900 ft. High pres- 
sure at normal operating speeds. Handle widely 


varying heads with little change in capacity. 


The best-laid 
ice I 

. al €quipment fai)c 
xpectations 
Performance. Th at ’s 
uilds something ; ; 


lans w 
Plans work as SPecified 


plans ca 
SC8N £0 astray 

18 ‘Stray when me 
© bo deliver 


extra into all 


Sizes 114” through 214". 


: echan- 
_ according to 
. Sustained peak 
airbanks- Morse 
Pumps go your 


Safety m 


se & A 
Morse & ey 
Michigan Ave.,; Chicago »% ¢ 


F-M Pum 
Full-rated ¢ 


: -**+With built in 
aximum efficie 
goed, durable 
lclency with , 
NCY with n 


ney 
pre- 
1inj- 


hen You Want It 


ready 
eady to Work with 


roblems you on 


hot and cold liquids 
chemicals 

circulating liquids 
low-viscosity liquids 
cooling towers 
condenser circulation, etc. 


Up to 100,000 gpm., pressures to 250 ft. Sizes 
44" through 54”. Horizontal or vertical. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 





PUMPS + SCALES « DIESEL LOCOMOTIVES AND ENGINES « ELECTRICAL MACHINERY RAIL CARS « HOME WATER SERVICE EQUIPMENT +» MAGNETOS 


44 


USE READER SERVICE CARD FOR MORE INFORMATION 
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Your TIMKEN’ 
52100 tubing will be 
on its way before the 

small hand circles twice! 


\ HEN you're in a rush for 52100 tubing, 

why not use our mill warehouse stock? 
We'll have your order on its way in 24 hours 
from our stock of 101 sizes, ranging from 1” to 
10%" O.D. with a wide selection of wall thick 
nesses. It's handy to use when you need less than 


mill quantities, too! 


And in addition to time, you can save money 
by substituting Timken” 52100 steel for mors 
expensive steels. It’s through hardenable in mod 
erate sections. You can heat treat it to file hard 
ness or temper it back to meet your needs. And 
you can depend on it to be uniform from tube 


to tube, heat to heat, order to order 


That's why Timken 52100 steel is so widely 
used—for aircraft engine parts, ball bearing 
races, pump parts and plungers, collets, bush 
ings, spindles, grinding machine parts, precision 
parts and dozens of other uses 


The Cleveland Museum of Art, Jobn L. Severance Collection We pione¢ red the manufacture of 52100 tubing 


in America and we're the only source of supply 
for all three common forms: tubing, bars and 
wires. So call or write your order to: The Timkers 
Roller Bearing Company, Steel and Tube Divi 


sion, Canton 6, Ohio. Cable: ““TIMROSCO 
Fine 
Alloy 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Savings in molded rubber 
parts begin with 
improved design 


wu ORCO 


CUSTOMEERING 


Similar designs? Almost, but not quite. In the design at left, “A” is a stress point 


The shrinkage of the rubber can cause concentrated strain at the edges of the bonded 


area. Ohio Rubber engineers would probably recommend the design shown at right 


Attention to important details like this is typical of ORCO’s “customeering” of parts 


made from rubber, synthetic rubber, silicone rubber, polyurethane, and flexible vinyl, 


whether they be molded, extruded, or bonded to metal 


From components weighing less than a gram to parts of over 73 lIbs., whatever the 


shape involved, ORCO’s integrated research, design, electronically controlled compound Send for 

free booklet 
“Component 

most exacting requirements. Check with ORCO engineers on your next rubber o1 CUSTOMEERING 


mixing, and production facilities, assure component uniformity and quality to meet the 


ee : rubber and vinyl parts”, 
vinyl component problem. Your inquiry will receive prompt attention 


THE OHIO RUBBER COMPANY 


A Division of The Eagle-Picher Company 
Willoughby, Ohio 
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DE LAVAL 
a ne ees are now more versatile than ever 


De Laval IMO pumps have proved that they do a dependable job over long 
years of service. The reason is IMO design simplicity. These constant 
displacement rotary pumps have only three moving parts—smoothly pumping advantages, the 
intermeshing rotors that propel the fluid axially in a steady flow without improved IMO gives you 
churning, pocketing or pulsation. There are no timing gears, cams, valves, sliding important new benefits shown in 
vanes, or reciprocating parts to wear or become noisy. Quiet, compact the cutaway illustration belou 


IMO pumps are excellent for direct-connected, high-speed operation. 





Discharge flanges are DE LAVAL IMO PUMPS 
Inlet can be rotated to infinitely varied. You can use 
gh can also be used as 
suit installation arrangement. i Muerimelehdelilieletreltr) 


hydraulic motors. 
piping method to suit b ied otors 


TatiieliiehiieuMa-telis-uulte 






Designed for ether 

conventional packing or 

mechanical seals. Sealing 
~" method may be 
changed in your plant 
with a simple kit. 


peenenede 


Nodular iron 

casings for high 
pressure service have 
high shock capacity. 


Higher pressure units are built 

by adding idler rotor and housing 
sections to the low pressure design. 
Parts for the same rotor size are 
interchangeable over the 


Any position mounting is entire pressure range. 


possible without factory modification. 


Internal parts are designed as a package 
so that units can be built into your machines. 


Bulletin 3001 gives data on improved De Laval ) . 
IMO pumps. Send for your copy today. IMO I Uunps 


DE LAVAL STEAM TURBINE COMPANY 


801 Nottingham Way, Trenton 2, New Jersey 








No maintenance problem here! 


Four Taylor laminated plastic springs have been flexed more than one 


billion times under heavy loads and corrosive conditions without failure 


laminated steel springs supporting the oscillat 
a rotary screen of a papermaking machine 


created vere maintenance and production problem 


} } 


yricants would not hold, 


for a user of this equipment. Lu 
rust developed, metal fatigued, and the equipment broke 
down. After many attempts to solve the problem by 
nethods, Taylor laminated plastic 
1. Since then 15 years have passed, 
been no spring failures even though the 
tank weighs 13,000 Ib. and oscillates at 300 cycles pet 
minute, 24 hours a day, 6 days a week. The corrosive 
conditions around the machine have had no ill effect 
You, too, may have problems where the strength of 
Or laminated plastics, plus their moisture-resistant 
wear-resistant qualities, can reduce maintenance 
time and replacement costs. Our application engineers 
will be glad to discuss them with you and also the con 
venience of our integrated plants at Norristown, Pa., 
and LaVerne, Calif.—and make recommendations. Get 
the benefit of their counsel by contacting TAYLor 
FIBRE Co., Norristown 39, Pa 


See tables at right for properties of the 


sted > he f 
t plastic ed t 
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PHYSICAL PROPERTIES 


Water Absorption | Heat Resistance 
24 br. immersion Specific Cu. in Rockwell (max 

mat Gravity per Id Hardness 

Contavous | |atermittent 
use (°F use 


MECHANICAL PROPERTIES 


Flexural Strength Tensile Strength Compressive! ized Impact Strength 
Flatwise psi min Strength Edgewise 
psi min psi min f/in. notch min 


~y + —_+ —+ pom 


Lengthwise | Crosswise | Lengthwise | Crosswise Flatwise | Lengthwise | Crosswise 
- + = —+— ) ated + 


10,000 | 8,500 | 37,000 | 2.10 | 1.90 
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HIGH STABILITY 

FOR —55°C to + 85°C OPERATION 
HIGH CAPACITANCE 

SUBMINIATURE SIZES 

LONG SHELF LIFE 


0-MITE?TANTALUM CAPACITORS 


gintig | 


ACTUAL SIZE 


SERIES TW WIRE-TYPE TANTALUM CAPACITORS SERIES TF FOIL-TYPE 
These new subminiature, wire-type units feature greater capacitance per unit These capacitors are tantalum foil, 
volume, lower leakage current and power factor, and small capacitance drop electrolytic units designed for low 
at extremely low temperatures as compared to other types of electrolytics. ae wo and DC ee ta 
Ultrasmall for low-voltage DC transistorized electronic equipment, these new WETS SAN 6B, Lop PETVOTMANCS, 
, me . : and stability of electrical character- 

tantalum capacitors have high stability, high capacitance, long shelf life, and a ined. Units fi 

‘cellent perforn >» under temperature extremes of —55°C to + 85°C. Avail- anaes eS, ee es o> 
Cae Peers mp — wares we | usually long shelf and operating life. 
able in eight subminiature sizes; 0.1 to 80 mfd. over-all capacitance range. 7 i ~ 
CASE SIZE L* 


7 


UNINSULATED INSULATED af 1," 


| 














————— 


D (inches) L (inches) | 





075 (%.) 156 (%:) | 
075 (%.) .187 (%) 7“ 
095 (%) 172 (%.) M6 
095 (%2) 250 (%) ———— ™ ead 
125 (Y%) 312 (%) ; *Add %" 1 and to D 
; 
| 


25 (Ye) 500 (%) when insulating sleeve is used 








125 ( 
125 (% 625 (%) 
125 (V% 750 (% 134 


Three sizes now available; .25 to 140 
mfd. over-all capacitance range 
Standard tolerance is + 20°). Work- 
Smallest size is .075 (°¢4) x .156 (4g) inches; the largest is .125 (4%) x .750 (34) ing voltage up to 150 volts. Polar 
inches. Five stock sizes (*) are available in a wide range of capacitances and and nonpolar units are available 
voltages. Units insulated with a tough Mylar® plastic sleeve can be furnished Bulletin 152. Design and construction 
Write on company letterhead for Bulletin 148B. meet military specification MIL-C- 
3965, paragraph 3.3. 














E OHMITE MANUFACTURING COMPANY 


QUALITY 361 Howard Street, Skokie, Illinois 
RESISTORS + RELAYS + TAP SWITCHES pmponents 


RHEOSTATS * TANTALUM CAPACITORS 
VARIABLE TRANSFORMERS 
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RMC 


nstruments 
for better 
Product 


Engineering 


Tell us your requirements 
for indicating instruments 
or actuating switches and 
let RMC engineering skill 
go to work for you. 


ROCHESTER 


MANUFACTURING CO., INC. 


214 ROCKWOOD S&T. 
ROCHESTER 10, N. Y. 


QuC 


LIQUID LEVEL, TEMPERATURE end PRESSURE Insteuments 
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HIGH PRESSURE GAUGES 


The RMC-Lindsay gauge, de- 
signed for pressures from 1,000 
to 15,000 PSI, is a multiple 
coil, helical Bourdon tube type. 
The pointer is attached direct 
to the tube, without linkages or 
pivots. This gauge is made for MODEL #6903-7 (Actual Size) 
extensive cycling, and will meet 
rigid vibration and over-pres- 
sure requirements—can with- 
stand extreme conditions of 
shock, vibration or tempera- 
ture. These gauges are made in 
various models to meet speci- 
fied pressure requirements for 
a wide range of applications, 
including guided missile and 
jet aircraft service. 


MODEL #6901 
(Actual Size) 


PRESSURE GAUGES 
MODEL +2650—KMC pres- 


sure gauges are capable of with- 

standing ve ni 1overk ad pres- 

sures ab ve a n yminai ; 

eadi \ ri Is types irt 
different models 

All are built for use 

duty equipment, 


able 
t 


accurate readings reg 


nechanical vibration 


and weathe 


PRESSURE/VACUUM SWITCHES 
MODEL #2900—The RMC 2900 


series 1s designed for service on vibr it- 
ing equipment. Mechanism is sealed 
dust-proof and =watertight The dia- 
phragm is Buna N impregnated and 
calibrated at the factory to close or 
open a contact at fixed pressure 

vacuum) values. Double or single ter- 
minal models. Pressures from 4 to 100 
PSI. Vacuums from 4 to 26 in. Hg. 


THERMOMETERS 
MODEL + 1848—RMC’s 


general line of industrial 

ermometers cover just 
about every possible appli- 
cation. All are of stainless 
steel construction, with 

rmetically sealed dials. 
They are factory cali- 
brated and pressure tested 
k:xternal dial reset de 
permits on-the-job cali- 
bration for pin-point ac- 
cur 


racy. 
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“NO ROOM 
FOR ERROR” 


in design of desk-size 
LGP- 3O digital computer! 


Precise performance assured in 
Librascope’s Fafnir-equipped LGP-30 
p red pro Small as a desk, but it 
ter teat hed 1096 w 


memory 


Fafnir Super-Precision Type Ball Bear- 
ings ar pail t k 


back, at t f the LG 


FAFNIR 
BALL BEARINGS 


MOST COMPLETE S> LINE IN AMERICA 


= tatnir Bearin 
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P Lo Pet @ C) 


For automatic transmissions 
and similar bearing applications 


Solid steel or bronze; steel faced with babbitt or copper-lead, or 
copper-lead on both faces. Flat, spherical or special shapes. Grooves, 
holes, nibs, scallops or lugs. O.D. 1” to 6”. Wall thickness: solid, 
.028” to .141”; bimetal, .034” to .141”. Cold rolled for heavy-duty. 
Large capacity. Complete engineering service. 


11043 


FEDERAL-MOGUL-BOWER BEARINGS, INC., SHOEMAKER, DETROIT 13, MICHIGAN 


RESEARCH «© DESIGN © METALLURGY @¢© PRECISION MANUFACTURING 
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- + Your best motor investment is Century 


Century tests every motor... 
to make sure it gives full performance 


Rigorous performa 
electric motors before 
proval. When you see 


paces you know this approval is well earned 


In this plant there is no “random sampling” or ‘ 
average”’ on performance. Century tests every 
: : ; MOTORS 
big as 400 HP, small as | 20 HI to make s 

the performance you expect. Field records—and our 


tomers have furnished us impressive ones—are further proof CENTURY ELECTRIC COMPANY 


your best motor investment is ' St. Lovis 3, Missouri « Offic and Ste Points in Principal Cities 





fo [—} te gl Mo) (ot 0] 9 Wad 





—< 


geETHI 
i 3 


BETHLEHEM STEEL & 














PHOTOGRAPHED ACTUAL SIZE 
BALL CIRCLE DIAMETER: %« INCH 











screw fixed—nut travels 
ineut Li ~ ea 
— 6 r 
/ i? Sree ‘us iS. L 
. ry io rr (pre 
= + ere LJ 
c 4 
NUT TRAVELS: When rotary motion is applied to the screw 
the b/b nut glides clong the oxis of the screw on roll 
ng steel! bolls, converting rotary force and motion to linear 
force ond motion with 4 5 less torque than acme screws 


bk nut fixed—screw trovels 








SCREW TRAVELS: When rotary motion is applied to the 
b/b nut, the screw glides ciong its longitudina! axis on 
rolling steel balls, converting rotory force and motion to 
linear force and motion with unprecedented efficiency. 


: 
%6-. crew! ~ 


SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS e SAGINAW, MICHIGAN 
WORLD'S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES 
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An unprecedented achievement in minimum size 


and weight—maximum efficiency, dependability and 


service life for ultra-precise controls. 


It's another first from Saginew—and the 
possibilities it opens up for improved 
electrical and electronic controls are 
limited only by your imagination! Radar 
tuners, missile and rocket guidance and 
telemetering systems, automatic switch- 
gear, electronic machinery controls are 
just a few of the applications where this 
new miniature Saginaw b/b Screw will 
solve critical positioning / control problems 
It's so compact and light, you can save 
substantially on space and weight. /t's so 
efficient, (over 90%) you can use much 


smaller motors and gear boxes. /t's so 
precise, you can position components 
within .0OOO5 inch per inch of travel 
It's so dependable, you can rely on re- 
markably long service life even in 
adverse environments 


You will find our 1958 Engineering Data 


Book extremely helpful in planning 
applications, or experienced Saginaw 
engineers will gladly make specific re 
commendations without obligation Just 


phone, write or mail the handy coupon 


SEND TODAY FOR FREE 36-PAGE 
ENGINEERING DATA BOOK... or 


——_—— — _ — 


or see our section in Sweet's Product Design File 


Saginaw Steering Gear Division 
General Motors Corporation 
b/b Screw and Spline Operation 


Dept. 8PE, Saginaw, Michigan 


| Please send new engineering data book on Saginaw b b Screws and 


Splines to 


COMPANY 


| 
! 
i 
i 
| 
| 


ADDRESS 
CITY NE ATE 
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TIMERS...SPECIAL DELIVERY 


Standard or 
special — 
Industrial Timer 
makes 

rapid deliveries 
on all models 


1es you need a stand ird 
other times you 
il. Either way we 


{ e extr i rapid 


icture a complete line 
s in the four broad c 


ons illustrated here 


1. TIME DELAY TIMERS 

2. INTERVAL TIMERS 

3. RE-CYCLING TIMERS 

4. RUNNING TIME METERS 


From these we have already 
deve lope d 20 basic ty pes which 
can be combined in endless 
number of ways .. . to date, 
our engineers have combined 
them into over 1000 different 
models. So what might seem to 
be a special timer requirement 
to you, will very often be a 
standard timer in our large 
stock, and that is the reason we 
I iV 
oO | 


raers So quickly And as fal 


e the ability to fill spec al 


as standard timers are con- 
cerned we can give overnight 


service 1f necessary. 


So, for the utmost in all- 
round service depend on us for 
this outstanding combination: 
deliveries “Immediate on Stan- 
dards . . . First on Specials”. 
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Speed up your 
automatic 

control projects — 
profit by our 
timing application 
experience 











No need to let timing problems 
your automatic 
when you can 


nd get 


Running Time 
Meters 


»nables 

often to fill orders for 

se requirements W thout any 
h 

S De 


‘ > , > | 
scause we have al- 


developed so many new 


for 


+ ¥ r > ' . Il. 
yinathons specifically 


ontrol functions 





tomatic con- 
this calls for 
designing. Our engi- 
ll go right to work and 
job done. That's the way 
we grow and we like it 
Whatever your control prob- 
lem, you have everything to 


Re-Cycting + 


> Je gain by submitting it to our 


Timers — 4 


TIME-O' 


timer specialists. They'll come 
up with the answer — almost 
with the speed of automatic 
control itself. 





INDUSTRIAL TIMER CORPORATION 


1415 McCARTER HIGHWAY, NEWARK 4,N. J 


AFFILIATE—LINE ELECTRIC COMPANY 
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SAVED. ee 34 CARLOADS OF COAL PER YEAR 


...BY THE USE OF NEW COLD BONDERITE SYSTEM 


That’s the way one plant figures it. 1700 tons of high steam costs when this new low temperature 

coal saved per year because the Cold Bonderite combination produces high quality results with 

System cuts steam requirements for the phos- real economy. 

phating line by as much as 707%. Your request for information on the new Cold 
Have you asked the Parker man about the new Bonderite System will get high priority from us 

Cold Bonderite System for your phosphating Write, call or wire today. 


line? There’s no reason for you to go on paying 


PARKE: “2179 E. Mdwestee, Dato I, Midigen, 


Tel: TRinity 5-3377 





. 1914— 
leader in BONDERITE BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE TROPICAL 
the field corrosion resistant aids in cold forming rust resistant wear resistant for friction heavy duty maintenance 
paint base of metals surfaces paints since 1883 





*Bonderite. Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. OF. 
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PROVED... by millions of contacts 


NATIONAL ACME 


NAP-LOCK 


SNAP LOCK 


SWITCH 
No. 160 -1200-fumm 


NSVAC 20ampPs 125 
vo 
S7S5VAC SAMPS esvoe ive 1P 


THE NATION 
cLEVeLANG ee Co 
MADE IN USA 
PATENT No.|. 989 277 


227095) 2 
OTHER pars wy eo 


TRADE MARK 


As illustrated below, National Acme SNAP-LOCK Limit Switches 
employ a basically simple yet positive snap-action locking mech- 
inism—with extremely few moving parts. Thus wear is reduced 


to a minimum and dependable trouble-free service, far beyond 
normal limits, is assured. 

Che double-throw connected directly by shaft 
with the latch bar, carries self-wiping coin silver contact points 


to assure quick action make or break 


contact lever, 


reducing wear ever further. 


Electrical and mechanical sides are separated by a wall within 
a sturdy die-cast housing which is fully insulated and is dust 
and oil resistant. Can also be furnished water- and oil-tight. 


THE ORIGINAL 


SNAP-ACTION 
LOCKING SWITCH 


SNAP-LOCK LIMIT SWITCHES. Made in single-pole and 
double-pole series, in four types: Standard, Short Travel, 
Neutral Position and Push Lever. With the exception of the 


ELECTRICAL 
SIDE 


MECHANICAL Push Lever Switch, all are adaptable to special enclosures 


SIDE 


for hazardous location service and may be used with va- 


rious styles of operating levers. For AC or DC service. 


and now... 


a new design concept for CONTROL STATION SWITCHES 


the heavy-duty... oil, water, dust tight GOLD-N-RING 
ry builders to machi: ‘ ~ f ' 


lage Dy macnine too 


Heavy duty silver-alloy contact points provide max- N-RING push button and selector operator heads. 


imum electrical capacity, long life. 

Heavy duty terminal screws have %” thread contact 
to prevent stripping during installation and perma- 
nently secure wires for continuous, trouble-free ser- 
vice. 

Single or double-pole contact block assemblies—can 
be used interchangeably with several types of GOLD- 


Rated for 600 volts—AC or DC. Meets all Joint In- 
dustry Committee and National Machine Tool Builder's 
Association requirements. 

Protected against oil and water seepage in operator 
head by Sealtight oil-resistant rubber diaphragm. 
Easily replaces existing switches. 


- Al MANUFACTURING DIVISION 


ational Acme company 


170 EAST 131st STREET, CLEVELAND 8, OHIO 


USE READER SERVICE CARD FOR MORE INFORMATION 
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“Why, your (iss) Shelby Distributor, of course!” 


When a steel tubing problem « 
get in touch with your Shelby 
experience and engineering kr 


prove most vaiuabie 


Your Shelby Distributor arr 

f USS* Shelby Seamless Me 

square, rectangular, or ot! 
mmercial sizes from 

Wall thicknesses fr 


nge of steel er 


ntact y 
experien ed 


speedy, efficient service 


Shelby Tubing is made by the world's largest and 


most experienced manufacturer of tubular products — Nationa! Tube 


en (is8) un United States Steel 


New Y 





SELF-LUBRICATING 


prove a match for top payloads 
on ATHEY Rear Dump Trailers 


Oilite* Bronze Bearings have proven more than a match for the 
22 and 34-ton payloads on Athey Rear Dump Trailers. 


TYPICAL PROPERTIES 
Oil-cushioned against shocks and impacts, these Oilite heavy-duty OF SELF-LUBRICATING BRONZE 
bearings have demonstrated that they will withstand years of OILITE BEARINGS 
punishment and still give satisfactory service. They require only 

infrequent lubrication and help Athey substantially increase the 

dependability of its hauling units. Yet, Oilite Bearings cost less 

than many other type bearings! 

No wonder more and more designers are specifying popular Oilite 

self-lubricating Bearings for motor vehicles, appliances, engines, 

power tools, machinery and countless other products. 

Contact your local Oilite Engineer today. He'll gladly provide 

complete design information to help you make your bearing 

and bushing applications low-cost, dependable and maintenance- 

free. Look for him in your telephone directory under “Bearings— 

OILITE” or write direct to Dept. A-4 


the most trusted name in powder metollurgy 


AMPLEX DIVISION 
CHRYSLER CORPORATION, DETROIT 31, 


MICHIGAN 
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CAMERON SPLIT-DIE 
FORGINGS FOR 
NUCLEAR POWER PLANTS 


The Cameron split-die process has 
made ferrous forging history in 
components tor extreme service 
These AISI [ype 304 stainless steel 
check valve bodies for nuclear 
power plants are another chapter 
in the same story. The Cameron 
processes were perfectly sul 
produce these unusual forgi 
Even though test re quireme! 


led 1] 


ceeded a ocedure 
were 

speciri 

other forgir 

portant 

could be predicted 

ure eliminated 


Ferrous forgings to 
duced by this method eme rge trom 


S.000 Ibs. pro- 


our presses in near final form. A 


vast array of shapes and sizes, 
heretofore impossible to forge in 
one piece, are now solving knotty 
problems in 
applications 


many demanding 


] 7 
| very singie | Lu 


our ingot sup] 
forging and ating t 


melting the high quality steels for 


machining | 1 in I 


shops under constant control. Mer 
nstruments and machines ar¢ 
teamed to make results predictabl 


Grain structures in these remark 


able forgings are excellent 
eliminated, and machining is 
[he result is a better 


Lich often cost 


we ld 


Comore 


P be 












DODGE 
PILLOW BLOCKS 


Timken Bearing Equipped 





America’s super-quality line — 
with a 34-year record of keeping 
performance up and costs down! 
Five types—to fit practically 
any service condition. All as- 
sembled, adjusted, lubricated 
and sealed at the factory for 
precision performance—long 
life lependability. 


SPECIAL DUTY TYPE ——» 


>r . r 


DODGE MANUFACTURING CORPORATION, 1200 Union St., Mishawaka, Ind. 





CALL THE TRANSMISSIONEER, your local I je y 
Distributor. Factory trained by Dodge, he an give > 
valuable help 1 new t-saving et! ; a \ 
. the white page f your te ph ect y 


of Mishawaka, Ind. 


i~ 
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Even the worst 


atmospheres can’t hurt 
NEW self-cooled dc motors 


Oil concentrations, dirt, moisture, fly ash, all 
types of dust — none can affect the long-run 
power ol these new totally enclosed, self-cooled 
dc motors from Allis-Chalmers. 

For machine tools, steel mill drives, paper 
mills, cement and rubber plants, these motors 
are ideal. Here’s why 

@ Volume of cooling air is not affected by 

motor speed. Outside air is drawn into heat 

exchanger unit by blower and circulated 
over the frame. Hot motor air is removed 
by the exchanger 

@ Filters sift impurities from outside air as 

it enters the heat exchanger 

® Self-contained heat exchanger unit may 


be quickly removed for maintenance 
ther, dc brushes and commutator a! 
readily accessible 


@ Motor-heat exchanger combination 
constructed as to allow top, sidewall or 
ceiling mounting 


COMPLETE LINE of new dc motors is avail 
able from 10 hp to 400 rpm through 200 hy 
They are backed by same nationwide engi 
neering service that stands behind all type 
of Allis-Chalmers motors from 1 hp up 

See your A-C representative or 
Allis-Chalmers, General Products D 
Milwaukee 1, Wisconsin 


ALLIS-CHALMERS (ie) 





cea 
. Je 


EVEN DA VINCI’S ODOMETER COULD HAVE BEEN 
BETTER WITH HELP FROM AN S&P ENGINEER. 
An S&S engineer can afford to concentrate on your bearing problem rather than his 
own product line—because the Si line includes all four types of ball and roller 
bearings in many thousands of sizes. This gives him the kind of flexibility he needs to 
keep an open mind on any bearing problem. Give your problem t and see 


EVERY TYPE-EVERY USE 


SKF 


SKF INDUSTRIES. INC... PHIL 


RE S. Pat 
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NEW SOURCE 


iC) 














x Seles 
‘SS steel 
LOS— wire 


J&L Stainless Steel Division's New Wire Mill 
Offers Wide Range of Wire Sizes 


The increasing use of stainless steel wire in new its new wire mill . . . to make available stainless 
product development, old product improvement wire in a wide range of sizes, finishes and coatings. 
and for experimental purposes has placed a new ' eee ’ 
responsibility on the manufacturer of quality For date regarding wee, Se grepemes and uses, 
alien tnt consult our Stainless Steel Wire Manual. For spe- 
cial applications write in detail giving complete 
To meet this growing need, J&L Stainless Steel information about your requirements. 
Division is pleased to announce the opening of 





stanless 


Wire now for your copy 
of J& L's new Stainless 
Steel Wire Manyal. 





oo 


Jones & Laughlin Steel Corporation - STAINLESS STEEL DIVISION * Box 4606, Detroit 34 





BODINE 
Announces 


em mek, . 


Type FSE-23 for intermittent duty applications 
such as adding machines, calculators, check 
protectors, check signers and actuators 


It's small, only 2%6" high... it’s light, only 1 pound, 11 ounces it’s 
rectangular in shape, fits into minimum space... and it packs plenty of power! 


The FSE-23 is definitely a Bodine-quality motor... yet it's 
economically priced because it has been designed and engineered for 
economical, high volume production 


Here's a 33-second thumbnail story of the new Bodine FSE-23 


series wound improved armature and field laminat 


self-ventilated design for high starting and 


1/40 horsepower accelerating torques 


5000 rpm nominal speed 
: f ‘ P dynamically balanced armatures 


single direction rotation reduced motor vibration and 


(clock or counter-clock) 


115 volts, 60/DC motor shaft extension, 6" diameter 
two part aluminum die-cast housing by '%e" long... with .020 flat 





the power behind the leading products 


=1@) [LD N a JUST PUBLISHED! For the complete story of 


fractional the new Bodine FSE-23 motor, ask for your copy of 
horsepower \ 
bulletin No. 1034 


MOTORS 


BODINE ELECTRIC CO., 2260 W. Ohio St., Chicago 12 
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J é é i Ca < < asonapDd ro oO < rt ) 
Our Lone VW Capons- If a company is lucky, it can make a reasonable profit on an R & I 


contract that it gets from the Government. But for the average company 
Development Lead this work results only in a profit of 1 to 1$©). This is why most companies 
7 Tle in a position to do so, take on only the R & D work that appears to have 
a good chance of being successful, for the money lies in the production 
contract that usually follows. One result: development lead time makes 
much military equipment obsolete by the time it gets in use 
To support military programs, industry must of necessity tie its R & D 
programs to possible production contracts. Government laboratories have 
said they are the ones to do the R & D on weapons because they can con 
tinue development work in this field when periods of international stability 
(when were they?) make it unprofitable for industry to do so. But the 
fact remains that about three-quarters of military R & D is done by industry, 


while government labs get the remaining one-quarter 


/i G T wWice R ussla ' Ellis A. Johnson, Director of the Operations Research Office of Johns 


Lead Time 


Hopkins University, says we must accept the fact that Russia can fully 
develop a new weapons system in five years, but that the same task takes 
this country 10 years. He continues, “Most of the creative weapons develop 
ment and design is done by the defense industry. In theory the guidance 
and management of this effort comes from the military officers of the 
Department of Defense. It is important to note that civilians with military 
research and development experience have, except for a small and relatively 
unimportant residue, been organized out of all of the positions of manage 
ment responsibility and authority for military R & D programs in the 
Department of Defense. This was a deliberate action taken by the three 
Services, acting in concert, beginning shortly after the end of World War 
II. It culminated in the dissolution of the Research and Development 
Board, and the Office of Scientific Research and Development 

“The direct influence of science and engineering within the Department 
of Defense and at higher echelons of the Government now depends on the 
shadowy facade of scientific advisory committees who actually have no 
responsibility or authority for development programs, who have negligible 
influence on these programs, and who are relatively unacquainted with 
the substantive content of the military-technical problems involved. Almost 
the entire burden of weapons development, then, falls on industry 

“There is no formal and systematic method to keep industry informed 
of the tactical and strategic military requirements. The industrial contractor 
can formally have access to tactical and strategic military requirements on a 
need-to-know basis—only after he has a contract 

“This has led, and still leads, to more and more study contracts and t& 
extensive informal discussions. These usually result in proposals by 
industry, either formally or informally, for new military weapons and 
weapons systems. After these are processed within the Department of 
Defense, in a time-consuming cycle in which the compatibility of the pro 
posal with fiscal, tactical and strategic constraints is considered, the require 
ment is fed back to industry for competitive bids. Often the industry 
originating the requirements is the successful bidder 


“It is obvious that this random and grotesque procedure not only extends 


ff , 1 " 
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Readin’, ’Ritin’, and Reliability 





a 
Synthane plastic laminated bush- 
ings and breaker arms for auto- 
motive ignition 
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Dependable operation of a school 
bus, a truck, or your own car involves 
the functioning of many parts. One 
breakdown can wipe out the memory 
of ten thousand trouble-free miles. 

Some of these parts are made of 
laminated plastics. They’re usually 
unseen, unsung, small in size yet effi 
ciently performing their job. 

Their cost is relatively insignificant 
when compared with the cost of 
equipment in which they work, but 
it should be sufficient to insure de- 
pendability. 

Actually, what you pay for Syn- 
thane laminated plastics is little or 
no more than you’d pay for any 


other plastic laminate. But the Syn- 
thane price includes top quality ma 
terials, product control, excellent 
facilities and workmanship, an as- 
surance of continuous supply, and 
a long reputation for fair dealing. 

If you are interested in a reliable 
source of laminated plastics—sheets, 
rods, tubes, or completely fabricated 
parts, write for an interesting catalog 
or call ourrepresentative nearest you 


(SYNTHANE 
1S 


SYNTHANE CORPORATION, 4 RIVER RD., OAKS, PA, 
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PERSRECTIVES 





i the time from concept to initiation of development, but it operates under 
he most severe handicap possible with respect to any high assurance that 


the development is best suited to meet US strategic requirements.” 


Stretch-out Beside making a profit, any company doing R & D work for the Govern- 
ment must be able to keep the scientists and engineers in its industrial 
and Look for development labs busy. Since it takes several years for a new employe in a 
VW Tork company to become fully productive, it is impractical, indeed impossible, 
for a company to hire and fire research and development people on a 
short-term basis and still retain the competence necessary for successful 
development. To do this requires a steady work-load, which is contingent 
upon a backlog of development projects. 

Consequently, the development time for each project is stretched out, 
increasing the lead time as the next project waits its turn on the priority 
list. But if the company has no backlog of development contracts, the 
current—and perhaps last—program gets the slow-down treatment while 


company sales engineers work to get some new contracts 


Pick only the Commenting on the companies that choose and process only those 


, ) ae developments that appear to have a good chance of being successful, Mr 
Good Possthilities Johnson adds, “This leads to development that is highly weighted in the 
direction of product improvement, since high-profit, high-risk develop 
ment programs are too uncertain to provide assurance that the production 
facilities of the company will be employed. Thus, our present industrial 
military partnership tends to result in slow, steady, but mediocre progress.’ 
Still another bad situation is the Government's use of cost-plus-fixed 
fee contracts. They have two effects: (1) In development programs they 
tend to result in an exorbitant use of technical personnel for each develop 
ment; as the fee is always tied to the total cost, the greater the cost (the 
greater the number of scientists and engineers working on a weapons 
development), the higher will be the profit to industry—there is thus no 
incentive towards the economical use of scientific and engineering per 
sonnel; (2) although it might result in a high profit, incentive to take a 
risk is reduced, because there is no immediate reward for success, or 
punishment for failure. 
Mr. Johnson also feels that because the Defense Department stresses an 
immediate payoff in useful end-item weapon systems, it has led to a serious 


neglect of applied research and of component and subsystem development 


Product Pro urement While many feel that military R & D is not a lucrative field, they do 


inn like the production side of the picture. In an after-hours bull session 
a Different Story following a recent technical conference, comments like this were heard, 
“The military is being taken for a ride with price tags on some of the 
equipment. They pay about 10 times the price industry would pay for 
almost the identical component.” One person said, “I know of a magnetic 
friction clutch that cost the military $100 and a small servomotor that 
cost $160. Industry wouldn't have paid one-tenth that amount. 
Only recently the Comptroller General accused Chrysler Corp. and the 
Army of failing to control the high costs under the $124-million contract 
for the production of the Redstone missile. The Comptroller charged 
that Chrysler paid subcontractors as much as 60°, more than was necessary 
for some 20 parts. It claimed that a subcontractor charged an average of 
$36.42 for 395 pieces ordered in 1955, and that later on Chrysler got 
the same parts, after competitive bidding, for $2.52 a piece. The General 
Accounting Ofhce also jumped on the Air Force for its negotiated contract 
with McDonnell Aircraft for fighters Paul Anderson 
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~ eae = 
PS . A ere ef. 


Y OF THE OLIVER CORPORATION, CHICAGO, ILLINOIS 


THESE LIGHT-DUTY | | win hence 


ing in single-mounted 


grain drill disc. Rec- 


DISC BALL BEARINGS . anche Aer aa 


extremely contami- 


NEED NO SERVICE! : an ane ates 


9 
precautions 


That's right! There’s no “‘downtime’’ for relubrication or 

other periodic attention! 

These New Departure Disc Bearings are efficiently _ = cg 8 
sealed to shut out dust, dirt, moisture and wear. Deep- pits rear dovt ma 
grooved races give extra stability where misaligning loads Giec furrow opener, 
occur. Their machined bores fit standard-size machine ricer play 
bolts to give you economical, simplified mounting. 


ect 


Count on New Departure, as do other leading farm 
implement manufacturers, to help you add sales appeal 
and design simplicity to your products. 


PRINCIPAL DIMENSIONS 
| sities Toye Saye ae Tee elnner., | _, Outer TT a 
| J ro Width inner Ring | Outer Ring 
| Type Bearing "-~ ? x _ ce 1. oe Outside Dia Inside D . 
| | | f F 
= - + » @ 4 
E é } eT-T. 


0000 , 
| 0005 | + 005 «005 
+ — ——— 
4A] 3 1.8504 1.125 5512 
62¢ 
} 
& 32/7 


¢ 





EPARTURE 
DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


L/KE A BALL 
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The Great God 


Ancient « izations all had th 
Great God New. We worship 
vhat is to be. We hi 


ind magazines, talk 


But news 1 


1 happening 
lescription of 
ictual occurrent 


This of 


what it intends t 


compli hed fact. W 


as governmenta! 


company, Or ¢ 
recently perfected 
I 


have the deplorabl 


Ou recall 
ou heard 
Engineer 

Great God N 


a VG EAAWN BAL 








Power Paths to New Design 


Some are truly dry cells, others tap the energy of isotopes .. . 
all are dramatic examples of how dc power packages have 
been miniaturized. They're heading for many specialized appli- 


cations where either current or voltage needs can be kept low. 


ANNESTA R. GARDNER Associate Editor 


BBS attecrics that can beat R p Van W inkl 


aay th lid ele 
term slumber and wake up ready for action . that 


damentally different 
pack 95 volts or 1500 ma-hr of electricity in a volume from ordinary primar econdary lls. Others sin 
of 4 cu in. or less that can serve as timers, signalling ply represent 

devices, emergency cut-off hese are only a few of teries used i 

today’s innovations. Some at lready at work in such Hamilton’s 

well-known products as tape record hearing aids and turized mercu 

wrist watches. Others, in the pilot stage, prom ew construction 

vistas in machine and instrument design nd may rising] 

extend the advantage f electric po 


do not now use electricity at all 
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1 standard me 
( ithod B 
ye made of indi 


its designing ; 


USES—WHERE AND WHEN 


\l 


POWER FROM ISOTOPES 


i 


WHAT'S AHEAD? 























insuloftor Collector 


Nuclear battery .. . 
uses radioactive isotope as electron source It's in contac 
with emitter electrode, insulated (by polystyrene rom bra 


collector case This is a strontium unit, from Patterson, Moos 
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BATTERIES — 


nickel 


making 


REPRINT of this article can be 
file by checking No. E23 on one of the Reader Service cards 


obtained for your reference 


bound in this issue. For other reprints available see ‘Current 


Reprints listing in this issue on page 157 
EDITOR'S NOTE: For a 


references 
for Quiet 


review of ary cell technology ana 
batteries, see Dry Cells 


Feb 17 ‘58, p 72 


to other articles on 


Dependable Packaged Power 


Where to get information on: 


Miniature zinc-carbon cells 
National Car i ( 
Solid electrolyte batteries 
P. R. Mallory & ( 
National Ca 
Patter M 
Wyck Ey 
Indium battery 
Elgin Nat ial W 
Lead-alkaline batteries 
P. R. Mallory & (¢ 
Naval Ordnar La 
Nuclear batteries 
Elgin Nat i] Wa 
Patterson, M D 
Radiation R irch ¢ 


Nickel-cadmium batteries 


Silver-zinc cells 


Yardney | 


Mercury cells 
P. R. Mallory ¢ 
R iv-( ) \ i 


BATTERY TYPE AND 
COMMERCIAL 
DESIGNATION 





FLAT CELLS 





Mercuric oxide 
Mallory RM 400 


Manganese dioxide 
National Carbon —~W307 
Indium anode 


(Elgin —Micro-cell 





SOLID STATE AND SOLID 
ELECTROLYTE 





Telluriun 
Patterson, Moos Dynox 95 
Tin sulfate 
Mallory-—Solidion ELS-2) 
Vanadium pentoxide 
National Carbon-—-W618 





NUCLEAR BATTERIES 





Strontium 


(Patterson, Moos 


Krypton 


Patterson, Moos 





FULLY RECHARGEABLE 
BATTERIES 





Lead-silver oxide 


Nav. Ord. Lab. XA-10E 


Nickel-cadn ium 
(Sonotone) 


Silver-zinc 
(Yardney—HKO1) 
Mercury 

(Mallory 
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| FLASH 
CONTINUOUS AVAILABLE | OR PEAK 
CURRENT CHARGE | DISCHARGE 
DRAIN, CURRENT, 
per sq in. per sq in. 
of cell area of cell area 


SHELF 
LIFE, 
70 F 


VOLT- 
AGE 


WEIGHT, 
oz 


or 
CAPACITY | 


1 7/8 long 


32x7/32, 1 3 8 long 


Rectangular case, 13/16 x 2 


Note 1: 
Note 2 


Rectangular case, 19 


PRODUCT ENGINEERING ° 


DIMENSIONS, IN. 


OPERATING | PRICE, 
TEMPERA- $ 
Length or, TURE, oF 


Dia thickness 








offers 


Pressure tightness 
Compactness 


Light weight 


Dramatic example —and with these design tips it can give low-cost parts. 
of the superiority of cast-in tubing. Providing these 

passages in aluminum casting would be obviously 

impractical by other methods. But casting-in candle 

stick arrangement of tubes (top) produced the mani 

fold (bottom) that is about 18 in. in dia, and ready 


; distribute fuel for one of ir missiles 


HERBERT L. KEE, Assistant Editor 
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Liquid cooling assembly 
tor generator wa nage Dy weid 
upporting she After 


good 


e Long thin holes under § in. dia. | 


¢ Complex passage shapes where the holes are curved 


| ; ; ; 


in several planes 


e Multiple tubes close to each other 


e Smooth interior surfaces in passages 


e Pressure-tight tubes f 


e Multiple passages 
+ f 


TUBES IN DIECASTINGS 


‘ 
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Two metals .. . 
made this hydraulic manifold. Steel insert assembly at left combines 


tubes with wear-resistant pivot disk. Assembly was then cast in aluminum 


Meehanite cast iron .. . 
gave these 
corporates 8 
Bearing disk, 


8 in. apart 


cast-in parts nnic casting, top, in- 
tube and 1/16-in 


botton 1s 36 1-in.-ID passages 


cast-in 
wa 


- 


casts at twice 


Zinc dic 
t tion in the casting lei t 


the rate of aluminum 


Aluminum die castings cost less in material for a 


: . . 
given volume, do not need additional finishing f 


TUBES IN ALUMINUM 


fall into two categori tantaneous! 

ing around precoated Y 

to the cast met 
yblem 


e] stainle 


I 


old Spiral 
i 


xpand, unvw 


heated une 











nd 
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De conversion 


When to bond is determined by final use of the part 
WI] 


TUBES IN CAST IRON 


EDITOR'S NOTE 
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These floor beams of transport plane 
get lightweight strength from pelletized 
magnesium 


Beef Up 


Magnesium Structures 


Although they now cost more than regular extrusions, 
their compressive strengths promise radical design 
changes for large magnesium seciions. 


G. S. FOERSTER H. A. JOHNSON 


Metallurgical Laboratorie Light Metals Section 
Dow Chemical Company Wright Air Development Cente 


Future for the Process 
rl 


Smaller Grain—Stronger Parts 
Mecha 


mp 
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Minimum Mechanical Properties 


ZK60A-T5 (BILLET) 


ZK6OXB (PELLET) 





Cross-section, 
sq. in. 


Up to 2 
2 to 3.5 


3.5 to 10 





Strength, 1000 psi 


Tensile 
Yield 


Ultimate 
Tensile 


Compressive 
Yield 


48 36 30 
46 36 28 


46 36 25 





Ultimate 
Tensile 


45 
45 


45 





Strength, 1000 psi 


Tensile 
Yield 


35 
35 


35 


Compressive 


Yield 


35 


35 





1] 


Variety of shapes 


E x 


SF 


i 


Works with All Mg Alloys 


\lt 


X 


PRODUCT ENG 


NEERI? 


Vi? 


Uniform fine grain 


why 


EDITOR'S 


enat 


pellet 


NOTE: Othe 








i Nn 


Trapped-sheet forming . . . 


ist 


A cam instead of a crank now moves 
the slide of a press redesigned to 
pressure-form sheet plastic. 


After developing Polyflex, a _biaxially 
oriented polystyrene, the Plax Corp 
ubsidiary of Emhart Mfg. Co., needed 
2 new forming machine to take advan 
tage of the material's properties Plax 
turned to Emhart’s Central Engineering 
Dept., which decided quickest way to 
develop the new machine woulda be to 
modify an available punch press made 
by the V & O Press Div., Hudson, N. Y 
The new forming and blanking machine 


s called the EM-134. 


Cam-driven slide 


] f + 
1mTh] Cay 
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Versatile 


Stitch selector 


)- J secon 
Portable ~ 


Stitch length 
What's a better automatic sewing scale 

machine? That depends. A Swiss de- 
sign emphasizing preset patterns 
has only two control knobs, weighs 
35 |b including carrying case. An 
Italian model, for homework, has 
more controls—but they allow a mulTti- 


tude of sewing patterns. 


Simple operation . 
f the 1 N 


Th 


Stitch selector 





“4 -Stitch- 
compar tment length 
Peverse sewing regulator 
lever 5 7 
Zig20g 


hirrut buttons 


Zigzag 
width contro 





3-Position needle control 


Automotic reverse-stitch selector 


Three basic stitches .. . 
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PRODUCT DESIGNS 


Indexing 
escapement box 
In this indexing operation, a hydrauli- 
cally actuated pawl releases escape- y _,Hydroulicaly 


: j positioned 
ment that controls two racks also 7 dillheads 


powered hydraulically. Racks position 
pair of drilling heads on machine al 
. Control 

that puts holes in tubesheets. | te 4 pene! 

Positioning system also moves worktable. Ma 

chine was designed by Walter P. Hill, Inc., De 

troit, to produce hole patterns in tubesheets and 

bofles for heat-transfer equipment It handles 


work up to 6 ft dia and 10 in. thick; drills holes 


20 the time previously required 


. 


Heads are indexed... 


ow when electri 


PRODUCT ENGINEERING + May 12, 1958 





High - pressure 
VP, 


High-pressure 


bellows 


MALL 
Din 
4 


meal 


Bellows of different diameters are used 


- 
wen > 


in this differential-pressure meter that 
compensates itself for temperature 
and pressure changes. Range springs 
and torque tube are made of a con- 
stant modulus alloy. 















































Unequal-diameter bellows .. . 


Bellows load, % 
mM Lb 
oO — Fn. ae 


cc: 








© 


2 £440 °+«260 80 
Bellows displacement, % 


Linear output... 
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Configurations . 

t absorbing devices 
naracteristi 

is too low ur 

wail, then 

core (B) only reduces energy 
opring rate 

ind fh 


high loads 


can't bulge 
rubber spring in this... 


| 





‘ees: 


- 
" 











SPPPA 


VIPS D DSA 





~ 
> 








WS CER 





Both the load-absorbing core and its restraining girdle are 
silicone rubber. They give smooth spring rate plus high energy- 
absorption ability. Author provides procedure for 


determining correct size and configuration. 


ng failing 


} | 
id ratio of helical spring 


sidered. But the wide 


m W 1 | 
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Design Procedure 


c oO 
° oz 
s os 
eo © 
¢ <q 
3 “i 

$ ui 

au 


1958 


va) 
4 


l 





Solution—Core and Sleeve 
May 
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FUNCTIONAL SYMBOLS for MACHINE TOOLS 





(oy 





STOP 


—, 








\ 
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l Typical performance ranges 


for assembled rectifiers. Silicon and 
germanium are already competitive 
with selenium and copper oxide in 
most of tinted area: and silicon 
can now compete with tubes 

at very high voltage 


Potential, 


take the lead among... 9 





Comparison tells the story. Both materials often cost less than 
their selenium or copper-oxide rivals, as well as tube, motor-genera- 
tor and mechanical rectifiers. Yet they perform as well or better. 











RAYMOND 


P 


A. YORK, « 


CHOOSING A SEMICONDUCTOR RECTIFIER 
| 


} 


Peak reverse potential 
ltage”’ 


t 
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1955 From 1956 














10 
Forward 


rr . 
Current, om 


¥ 














50 


100 150 


Reverse Potential, volts 














Junction 


Temperature 


2 Rapid progress . . . 

since 1953 in survival of germanium rectifiers—based 
on accelerated 5000-hr test at max rating. Normal 
life will be many times greater than this for both 


germanium and silicor 


3 Heat generation... 


in typical 5-amp germanium rectifier is a measure 
power loss. Special de test pulses were applied 
forward direction (a) and reverse (b Excessive 


total heat causes sudden 


4 Thermal runaway . . . 


of germanium or silicon rectifier will occ ne 
generated heat is greater than dissipated. Re 
will runaway at c 

settle out” to safe, con 


heat-dissipation increases 


Tunaway 
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PERFORMANCE CHARACTERISTICS FOR FOUR RECTIFIER MATERIALS 


For single cells, 60 cycle, single phase, operated at rated current and 


voltage with convection cooling in 35 C ambient. 


Copper 
oxide 
Avg. current density, dc 0.1 0.25 
amp /sq in. 
Peak reverse potential, 12 66 
volts 


Forward potential drop, 

volts, at rated current 
new 
aged 


Max junction 
temperature, °C 


Max frequency 


Best rectification ratio, 
max forward current 


2,000 
reverse current 


Efficiency at max volts, % 


power = 85 95 
power in 


Rate of breakdown at slow slow 
over-voltage condition 


Shelf life Unlimited but may 


require recondition- 
ing (forming). 


LOOKING AHEAD 
High t 
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Selenium manium 


0.3 
0.3 
100 


Ger- 
Silicon 


200 | 2000 


300 600 


high high 


10,000 | 100,000 


99.5 99 


fast very fast 


Unlimited 


WHEN SELECTING A RECTIFIER 


Direct comparison of 100-amp units using selenium, 
germanium and silicon, for 100-v de output and 3-phase 
60 cyde input, full-wave rectification, and forced-air 


cooling in 35 C ambient. 


Ger- 


Selenium manium 


Volume, cu in. 


Input potential, 
volts rms 
new 75 
after aging no change 


Individual cell 
efficiency, % 
new 
after aging 


98.8 


no change 


Reverse current, 
milliamp 
(averaged for 

1 cycle) 


EDITOR'S NOTE: Other 


verea 


Silicon 


75 
no change 


98.2 
no change 


Rectifiers for 


Tubes o 


comprehe 


the future are 
olution at Har 


nonds as Sen 





LATIN SQUARES 
FOR FEWER TESTS— 


Why let variables force you to make 64 experiments 
when 16 will do? From an ancient puzzle-game comes this method that 


deserves wider popularity as a statistical shortcut to design. 


DIMITRIS N. CHORAFAS 


tholic University t America 


mp1 
urement And 
esentative . bviouslv, some method of 


1¢ number m irements, without relving 


guesswork, would save time and mone 
LIGHTING 
quares pro\ just such a method 
ime from an ancient puz le—how man 
s be arranged in a square table 


nce and only once in ea 


sign tool, setting up a Latin square 


bl ndling ny lure It 


\ experimental cond 

other to decide which conditions should | 

| important in final design. The Latin quare 
n be ipplied t 1 wide variety of 


s © 


SETTING UP THE SQUARE 
express the example in tern 
m, suppose the four dials represt 
or aircraft altimeters: straight horizontal scale (H 
vertical scale (V), round dial (R), semicircular 
Chey are to be read by four pilots (W.X_Y.7 
uur lighting condition ig bove averag 
low a re (B), and low (I By experiment we 
to find what effect dial design, light ng and pil th t | 
on accuracy of reading when the sam 


illowed 


rogram the 
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LIGHTING 


computation of variance analvsis of varian 


HOW MUCH SCATTER? 


Sum of 
squares 
Dials (columns) 4 
Lighting (rows) 
Pilots 
Residual! (error) 


Total 


SIGNIFICANCE OF VARIATION 


degrees of freedom 
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ition 1s meaning Sum of Mean 
ratio of lighting squares df Square 


Dials (columns) 1.63 
Lighting (rows) 6.33 
Subjects 0.374 
Residua! (error) 5 0.225 


Total 


Most statisticia1 97 hat level of 
t I ? ntal effects significant whi 
referred to as highly signifi 
rv low level (a 0.001 
lity of judging chance 


reases the possibility of 





Hydraulic Extrusion 





Enter ing 
angle 














Experimenters report much less pressure needed f or 
cold extrusion. Cushion of oil lubricates billets 


as it rams them through dies. 


EUGENE GROS, , 
Two ways 
to extrude cold metal. Billet at left is forced through 
die by conventional plunger method; at right, it's 
pushed by oil! cushion 





iluminum a1 
B | Be ¢ \ 
ments at Mi 











: Extruding aluminum 
iS ol published th . gives these values for reduction in area vs pressure 
niye Tekhnicheskikh Nauk (1 kg/cm with plunger method and with hydraulic 


chnical Sciences Section pressure. Entering angle of the die cone was 40 
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BELLOWS 


... Hottest cost-saving idea in the controls field! 


vibration and corrosion in sizes 


DON’T BE UNDERBID on equip 


metal from !,” O.D. to several inches O.D 


ment or systems involving 
bellows and accessories. Specify the Get the complete story on custom 
engineered Bridgeport Packag 


completely assembled “‘package”’ from 
Bellows. Write for Bulletin A-105! 


Bridgeport . . and save on handling, 
assembling, inspections, testing and 


paper work. Quantity purchasing and a 
superior facilities assure you absolute . Koherte! Pulte 
minimum cost. Pass this saving on \) Ni 9 on 
ontre 


when you submit your bid 
Bellows metals to meet your tough BRIDGEPORT THERMOSTAT DIVISION 
Milford, Connecticut 


conditions of temperature, pressure, 
USE READER SERVICE CARD FOR MORE INFORMATION 95 


UAIUAHAAAAAAE 
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BASIC SELECTORS . 


Hoppers, feeding single parts to an assembly 
station, speed up many operations. Reviewed here 
are some devices that may not be familiar 


to all design engineers. 














opper / 
reciprocates 


Centerboard selector .. . 
nilar to reciprocating feed. The centerboard top can be n 

C ous section shapes to pick Dp moderately complex parts 
Reciprocating feed . . . rks best, however, with cylinders too long to be fed with 
for spheres or short cylinders per ps the reciprocating hopper. Feed can be ntinuous or as required 
implest feed mechanism. Either the | 
r the tube reciprocates. The hopper mus 
be kept topped-up with parts unile 


wn be adjusted to the parts 


¢ / ‘ Us Blade 
f D feeder 


Rotary centerblades .. . 

1tch small U shaped parts effectively if their leas are not 
too long. Parts must also be resilient enough to resist pern 
nent set from displacement forces as blades cut thr 


pile ft part Feed is usually continuous 
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Product Engineering 


o for PARTS 


PETER C. NOY 





Rotary screw-feed .. . 


O 


Iryum i] 
foe 
t «O\ 
wT) 4 
ow 


Long-cylinder feeder . . . 


a variation 


Barrel hopper .. . 


R 
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THREAD-CUTTING 
SCREWS 


TYPE 23 


FINISHES . m ploted 
f eriz thes iebes.os specfied | 


“ SHAKEPROOF F 
Division OF ILLINOIS TOOL WORKS lw 


: R f . ‘ f tie 





98 USE READER SERVICE CARD FOR MORE INFORMATION PRODUCT 





Product Engineering 


lake the guesswork out of... 


O 
and 


Two recent developments combine to overcome 


the old bugbear of tolerance build-up 


C. |. MILLARD, 


Three 


€ , 


Identical clearance holes in both mat ng parts 


D—D T 


O 


Clearance hole in one plate, tapped hole in other plate Clearance hole in one plate, tapped insert in other plate 
D.—D,+2T D8 T D 


ved on page 10! 
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PowerGaip ‘1\MiNnc’ BELTS US UNITENSION V-BELTS 


The one RIGHT type of power transmission for your appliances: 


U.S. POWERGRIP “TIMING” BELTS 
or U.S. UNITENSION V-BELTS 


grooves in the pulley, giving it 
SO MMIISEY OE der Go 100% ‘There ts mo alosace, no 
_ take-up, You can truly stream-line your appliance de- 
a € ‘sign—the absence of metal-to-metal contact eliminates 
need for lubrication and housing devices. 
; ed get thisbidthiniedventages: « Smaller, lower-cost 
motor « Short and fixed centers, high ratio « Reduces 
assembly costs because fewer units are needed. 


The housewife gains, too! + She gains a lightweight, 


foolproof appliance a woman finds easy to handle, and 
free of the need for maintenance and service calls. 


You get a product easy to demonstrate, easy to sell. 


HERE’S WHAT U.S. UNITENSION® V-BELTS 
Ss _ WILL DO FOR YOUR PRODUCT: 
They provide steady, dependable running on F,.H.P. or 
drives. The pulling members are electronically 
. tensioned in perfect balance, working as a team —there- 
‘. a increasing strength and decreasing vibration. This 
‘is the ideal belt for the mechanism that requires V-Belt 


Be power transmission. 


A field force of “U.S.” engineers will he Ip you design the one right drive. Get to know the 
full meaning of the service they can give you. Reach them through your “U.S.” power trans- 


mission distributor, or write us at Rockefeller Center, New York 20. N. Y. In Canada. 
Dominion Rubber Co., Ltd. 


Mechanical Goods Division 


United States Rubber 
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Power, 

ruggedness 

and accuracy 

for modern electric 


control systems 


ACTIONATOR* Series M630-M930 


(;ives depe ndable low-cost 
where the application 


calls for medium power 


erTvice 


Operate valves, dampers, louy 
ind other final control el 
ments with light 
weight It’s 
ivallable two posi 
tion proportional 


control features include 


ers 
this rugged 
industrial motor 
with on-off 
floating 
Its 


or 


e High torque ratings—to 200 inch 


pounds 
Fast speeds av 


ailable to meet app 


ation requirements 


Internal brake to hold load in any 


position without coasting or hunting 


Easy adjustments—readily acces 


sible, field adjustable, cam-operated 


travel and auailiary switches 


For details 
tion S-S804 


write for Specifica 
or call your ne 


Honeywell field engineer 


irby 


VU 
kK 








New INDUSTRIAL 


VALVE MOTOR series S3IE 


Honeywell's new Industrial Valve Motor 


. for applications requiring 
high 


for valve or damper 


operation maximum power and 


ruggedness and 


This 


floating or proportional contro] 


accuracy ol 


reproducibility 


ible f on-off, 2 
itures include 


contro 


new, powerful avail 


Its fe 


motor 1s or 


position 
@ EXCEPTIONALLY HIGH TORQUE—up t 


© FAST SPEEDS WHEN NEEDED—from 3 to 12 
° INTERNAL BRAKE—provides exact positioning 


seconds—full 


without coasting, hoid 
load in any position when de-energized 

EASY ADJUSTMENTS — internal limit and a iary 
sible and adjustable in the field 

ARC SUPPRESSION—circuit pr 
PROPORTIONAL CONTROL—n 


the slidewire 


switches easily 
controllers ond 


Sver tection f 


travel prot 


For complete details on the new Series 831E 
write for Specification S-804-2, or call your 
field engineer. MINNEAPOLIS-HONEYWELL, 
Avenues, Philadelphia 44, Pa. 


Honeywell 
H Fouts ue Coutiiols 


Industrial Motor 
nearby Honeywe 
Wayne and Windrin 
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NEW COMPONENTS AND MATERIALS 





ume si Si an be tion is controlled by a_ button 
g cylindrical magneti 3600 counts may be recorded 
inter display. May be mounted 
ot parts ypi five-instrumen trusion machines 
| f wid and frequent reversal. Cone 
Drive ‘Gears, Div. Michigan Tool Co 
7171 E. MeNichols Rd., Detroit 12 
Circle 5, inside bacx 
nditions during operation or test 
Research, Inc., 115 N. Buchanan St 
Hopkins, Minn. 
ts not available; delivery, a t 2 Circle 3, inside bock cover 
Norman Hardy Assoc., 414 Gribbel Road 
W yncote, Penna. 
Circle 1, inside bock cover Urethane rubber . 
, gre oe 


; 


Dual-purpose seal . . 
siialias id = Recycling timers and kits 


; 
i 


Acushnet Process Co., New Bedford 
NI iss 


| | 
SPL) I 


i OD for high-t I ~ t ’ f Herbach & 
i tio It i | Rademan, Inc Dept PR-F-1, 1204 Arch 
I t to 3 n. OD f nost t St., Philadelphia 7 
mpera ind 
Skinner Seal Co., 3001 Sutter St., Santa 
Ana, Calif 
2, inside bock cover eee : Digital voltmeter 


Recorder counts jolts 
. he 


nergiz d 


eisn 
respond only to a 


1 Va \ 


clamped 
ometer mov 


nter position and oper I I with ft ru CONTINUED ON PAGE 106 
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BRIDGEPORT BRASS 


Copper ALLOY BULLETIN 


Br; ges rt 


CREE EEE EE eee 


Cored Forgings for 
Better, More Intricate 
Parts at Lower Costs 


Compared with casting or solid forg- 
ing, Bridgeport cored forgings save up to 
50% in materials. . 
finishing time... 
nate rejects. 


. cut machining and 
reduce tool costs...elimi- 

Cored forgings can be held to fine 
tolerances with of 0.005” 
high density, 
and 


hardware 


accuracies 
They have great strength, 
uniform grain structure, no porosity, 
fine-textured 
finish. High strength parts can be forged 
closer to finished forms than by other 
methods. 

Send a sample part or assembly, to- 
gether with full specifications, to the 
National Cored Forgings Division of 
Bridgeport Brass. Cost estimates will 
be supplied. 


an extremely 


Typical cored-forged parts 





Metal Laminates Solve 
Design, Production 
Problems 


Bridgeport Metal Laminates = 
vide combinations of chemical, ph 
cal and mechanical properties un 
tainable in a single metal. Use them 
to solve dual corrosion problems, im 
prove electrical and thermal conduc 
tivity, combine high thermal conduc 
tivity with corrosion resistance, and 
provide greater strength-to-weight 
ratios. 

Write for test samples and for a 
copy of the 8-page booklet detailing 
applications, properties, types, sizes, 
etc., of Bridgeport Metal Laminates 





FCT ETE EEO HEE EEE HEHEHE EEE Ee 


Reporting New Developments in Copper-Brass Alloys and Metalworking Methods 


heen eee eee © 


Stock Temper Bridgeport Wire Meets 
Many Special Cold Heading Needs 


Bridgep: 
alloys 


cut cr 


help prc 
and 
possible to use « 
for a wide range 
fasteners. Gains 
To c 
fact 


the 


Three Bridgep 
Rockf 


malleable all 
Fin 


dition. 


per squ: 


4 
“pRase 


<—" 








5 


4 
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rt’s h 
wr dt 
sts too. For exan 

Screw Products, Rockf od. 
ur stock temper \ 


of special and 


Silicon Bronze 609: 
yy even in hard 


ished bolts abov 10,000 Ib be happy to ad) 


igh-quality standard itdoor nstruction where 
ice superior > satisfactory 


ple, Commercial Bronze 25: although 


Iil., finds i named “‘c rcial bronze,”’ tl ll 


thi 
iS ali 
It 
t 


more resista! 


ntain tin resists seas 


it to 


nserve materia 


Alloys Used 


rt All of « 


n ote metal with « 


great variety availabl 


rd Screw Produ 
70-30 Brass 69: a! 


} ] 
he select 


iractefistics f 


eport All 
smooth 
ige port Sales 


, Bridg 


an ucts, 


ir Bri 


producti 


1S¢ 


svi YOu 


vailable the full exp 


lities ¢ nical Serv 


f Bridgeport’s Tech 
Call him 


BRIDGEPORT BRASS 


Bridgeport Br 
In Canada: Nor 


rass Compan) ¢ Sales Offices in Pri 


ed, Montrea 


ridgeport 
la ( 


ipal Cities 


ran pper and Brass Limit 


USE READER SERVICE CARD FOR MORE INFORMATION 
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NEW COMPONENTS AND MATERIALS 





Adage, In 
St.. Cambridge 42, Mass 


i ite id f 15 Lord 
Mig. Co., 1635 W. 12th St., Erie, Penn. design inder > 


; 


‘ 


rcle 9, inside back cover Wdlld 
General Electric Co., Schenectady 5 


Circle 11, inside back 


Air poppet valve 


Timer limits contact bounce 


Pressure and vacuum switches .. . 


{ \ t Say in 
Engineering Div., Lithibar Co., 345 W. 14 
St., Holland, Mich 


An , . Dual-spool air valve 


Western Design & Mfg. Corp Santa 
Barbara Airport, Goleta, Calif 
Cirele 8, inside ba ves ( ted SPD 1 
Bonded rubber rod ends .. . t t Barksdale Valves, Pressure 
ict t Switch Div., 5125 Alcoa Ave., Los An 


geles 


CONTINUED ON PAGE 108 
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Feali-Sbin. 


world’s thinnest radial ball bearing 


| ERE’S a typical example of Kaydon’s Reali-Slim unique 


radial ball bearing that’s finding wide application in 
practically every industry. Reali-Slim are the world’s finest 
thin-section bearings and proportionately are thinner than 
a wedding ring. The bearing illustrated here is 12.000” I.D., 
12.500” O.D., .250” thick — weighs less than 8 ounces. De- 
signed for minimum weight and space limitations, it has a 
static load capacity of 5,520 lbs. and 894 Ibs. at 100 rpm 
If you're looking for Reali-Slim, lightweight, radial ball 
or roller bearings, look at Kaydon’s Reali-Slim line. Besides 
hundreds of standard Reali-Slim designs, there's a wide 


KAYUUN 


MUSK EGONe™MICHIGAN 


THE 


All types of ball and roller bearings — 4 


ee 
Only .250° THICK 
I Tt 


.. by Kaydon 


variety of special races, seals 


bearing problems. What's 
these Reali-Slim, high-pre 
specializes in the unusu 
engineers are prepared to § 
nical bearing application | 
For complete data on R: 
special applications, ask f¢ 
Reali-Slim Ball Bearings — in C 
tact, 4-point contact and other 
seven staondorad cross sectio t 
bore diameters from 4° to 40 
Reali-Slim Roller Bearings — ir 
types are available in cross sect 
bore diameters from 5” to 40 


ENGINEERIN G ORP. 


19 7 
bore to 120” outside diameter 


Taper Roller ¢ Roller Thrust ¢ Roller Radial ¢ Bi-Angular Roller ¢ Spherical Roller ¢ Ball Radial « Ball Thrust Bearings 
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New Parts and Materials continued 


moving retainer head and inserting 


NEW 1 cover olenoid assembly. Circular-flow 
| 4 2 gn is reported to minimize right-angle 


throughout 





LONG ELECTRODES al nied ual » 8 in, Geseeh 
to another, only base need be changed 
Mechanical Air Controls, Inc., 10030 
Capital, Oak Park, Detroit 36. 
Circle 13, inside back cover 














Three diameter enlargemen 


Introducing General Electric's NE-2E Glow Lamp 


Two wound rotor motors 


NEW “SNUB-NOSE” DESIGN 
PERMITS LONG ELECTRODES 
IN SMALLER BULBS 
FOR BETTER PERFORMANCE 


The new General Electric NE-2E is as small in length as the 


NE-2B—yet has electrodes fully as long as those in the 


larger NE-2. The exclusive molded tip permits use where Ceneral Electric Co.. Schenectady 5. 


Space is restricted—performs better and provid better Circle 14, inside back cover 
indicator viewing —especiall) 
Only glow lamps ofter small tage 
wide voltage tolerances, rugged construction. An | S44 6 -TARBING ELEMENT 
don't tail suddenly so there's almost no chance 
indications 
Any G-E Glow Lamp can be used in many ways 
lamp may serve as a relaxation oscillator, a leakage 


tor, a switch, a voltage regulator, or a voltage indicator. 


Send tor the tolder, “G-E Glow Lam} s As Circuit Control 
Components’. Write: General Electric Co., Miniature Lamy \. 


t LSEEALING ELEMENT 49 AS THAEAD 
Dept PE-58, Nela Park, Cleveland 12, Ohi RIAT/€ @REAKAWAY © OCm 








Self-tapping stop nuts .. . 
Progress /s Our Most Important Product lock, seal and insulate. Nuts lock at any 


w sl As the screw 


GENERAL@Q ELECTRIC (utes cot 


(Continued on page 112) 
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A NEW 
PHOSPHOR 
BRONZE... 


DUCTILITY INCREASED OVER 200% 


YET TENSILE STRENGTH 
iS STILL THE SAME! 


MILLER 
200-PLUS 


» Fewer production problems—more uniformity 








Longer tool life—up to 30% more 
Fewer intermediate operations—and resultant savings 


® Available in strip form 


Write for complete technical data 


7. 
ae. 
$4 


ROLLING MILL DIVISION 


THE MILLER COMPANY 
MERIDEN, CONN. 


..». WHERE PHOSPHOR BRONZE IS THE MAIN LINE-NOT A SIDELINE 
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~ CDF Dilecto 
paper-base laminates 
for the workhorse 
insulation jobs 


For everyday mechanical-electrical parts that receive 
tough punishment and must have excellent physical 
and dielectric properties at low cost, the CDF phenolic 
paper-base line is outstanding. 


Economy. CDF paper-base grades machine readily into 
intricate parts. Some are flame-retardant. Others are 
especially adaptable for punching. All are economical 
for the value delivered. 


Fabrication Facilities. CDF has excellent and extensive 
plastics-fabrication facilities for turning out finished 
Dilecto parts to your specifications —better and more 
economically than you can do it yourself. Save the time 
and trouble of intricate fabrication by using CDF’s 
specialized facilities. 


See Sweet’s, Electronics Buyers’ Guide, and the other 
directories for the phone number of the CDF sales 
engineer nearest you. Or send us your print or probiem 
direct, and we'll return a recommendation of the right 
Dilecto grade for your need. 

CDF makes Di-( i* pr od uit laminates, Diar 

Fibre. CDF products t sulating tapes 


nated plastics, Ce T 1 f ducts. Micabond 
Spiral Tut 


Fabricated by CDF. Near the presses produced the Dilecto 
la 7 ; e paper-base part were r : set erances eal 


? quickly 4 j e > nor for the 
purcna 2 randorn ¢ f r >» five grades 


ino table lene A sussipiary OF THE —APapahe/- COMPANY + NEWARK 40, DEL. 





Typical Property Values—Dilecto Paper-Base Laminates in Sheet Form 


XX-13 FR 
xP.13 XX.13 Fire-retardant XXXP.28 
NEMA P NEMA XX NEMA XX NEMA XXXP 


ROCKWELL HARDNESS 110 108 90 
rENSILE STRENGTH Iw (1000 psi.) 2 > 16 

FLEXURAL STRENGTH Iw (1000 psi.) 

COMPRESSIVE STRENGTH (1000 psi.) 


WATER ABSORPTION in 24 hrs.) 


l 6 hickoess 


MAXIMUM CONTINUOUS OPERATING 
PEMPERATURE (C.) 


DIELECTRIC STRENGTH perp. to 
l VPM 


DIELECTRIC STRENGTH parallel to 
i Kv 


DISSIPATION FACTOR at 1 mc, Cond. A 0.038 
DIELECTRIC CONSTANT at 1 mc, Cond. A ? 4.8 
ARC-RESISTANCE (seconds) ' 4 4 10 


INSULATION RESISTANCE (megohms) 1,000 1,000 600,000 
ASTM D.-257, Fig. 3 


ALEE insulation class 











110 USE READER SERVICE CARD FOR MORE INFOKMATION PRODUCT ENGINEERING * May 12, 1958 





2 


’ 
is 
‘ . - ; 
— | 
™ @® ua 


Caplugs protect nearly everything under the sun...in process, storage and transit... 


made of tough, flexible polyethylene...won’t chip, break, shred or collapse 


Caplugs ® _ CAPLUGS DIVISION, Protective Closures Co., inc 

. 2205-9 Elmwood Ave Buffalo 23, N 
i 10 standardized styles... over 500 sizes instock * "™""™™™ Se" 
y oes i) get a free handful : 
7 ‘ > of Caplugs in exchange - 


% ~¢ 


for the attached coupon 





ACME 


GETS THE CHAIN 
TO YOU WHEN 
YOU NEED IT 


No costly delays when you 
specify ACME 


With Acme you can be sure there 
won't be any costly delays or pro- 
duction line shut-downs because 
of non-availability of replacement 
parts. We back our Industrial 
Distributors with complete stocks 
of all standard Roller Chains, 
Double Pitch Chains and Sprock- 
ets ready for immediate shipment 


in case of emergency. 


On Time Delivery is but one of 
many Acme Services that assures 
customers of maximum produc- 
tion efficiency and economy. Call 
on us at any time for Engineering 


Service and advice. 


Write Dept. 1-V for new 
illustrated 100 page 
catalog which includes 
new engineering section 
showing 36 methods of 
chain driving 


Call 


ACME 


for Service 


prompt delivery 
in all sizes on 
ACME 
chains, sprockets, 
couplings 


in any quantity 
from your Distributor 


HOLYOKE 
MASSACHUSETTS 


COMPLETE LINE OF ROLLER CHAINS AND SPROCKETS * DOUBLE PITCH CON- 


New Parts and Materials continued 


; d Byrd Plastics, In 
2953 W. 12th St., Erie, Penna. 


Circle 15, inside back « 


Metal-filled epoxy resins 


Ss f American Latex 
Products Corp., 3341 W Kl Segund 
Blvd., Hawthorne, Calif 


Circle 16 


Hermetically sealed switch 


\ 


| G. H. Leland 
ster St... Davton 2, Ohio 


Circle 17 


VEYOR CHAINS * STAINLESS STEEL CHAINS * CABLE CHAINS ¢ FLEXIBLE 
COUPLINGS *« STANDARD AND SPECIAL ATTACHMENTS 





(Continued on page 116) 
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COST TO RETRACE: 
$200 


COST TO RECLAIM: 
LESS THAN $5 


Saved: $195 in Redrafting costs by making a 
Kodagraph Autopositive Paper intermediate 


EFORE you retrace another soiled or weak saving drafting ti 


line drawing ask your print room or local blue- better prints 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N.Y 


printer to figure the cost of making a Kodagraph 


\utopositive Paper intermediate 


Che saving in dollars, even with the smallest 


drawing, is reason enough to end the retracing Kodagraph 


chore for good. The line detail on an \utopositive 


; Reproduction Materials 
intermediate, unlike a pencil drawing’s, won't is 


smudge or smear when it’s pulled from the files os eeeees MAIL COUPON FOR FREE BOOKLET « 
will remain legible even after being used hundreds 

EASTMAN KODAK COMPANY 
Graphic Reproduct DD 
Rochester 4, N.Y 


(re tie 5 


of times for reference or printmaking 


Ihe smartest move, of course, is to make an 
\utopositive Paper intermediate of every drawing K 
in your active files. Use these for all reference work 
and printmaking. This way you'll protect your 
valuable originals, and get top-quality prints time 


alter time 


FREE: Write today for vou copy of “New tech- 


niques new savings with Kodagraph Reproduc- 


tion Materials.” Jam-packed with valuable tips on 
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KOHLER [eae 
ENGINES 


MODEL 


K9O 


@ Balanced crankshaft— 


ball bearings at both ends 


@ Externally mounted breaker 


points 
@ Positive splash lubrication 


@ Aluminum alloy cylinder head— 


deep fins for efficient cooling 


@ Mechanical governor for accurate 
RPM control 


Riding Tractors 
Rotary Tillers - Orchard Sprayers 
Centrifugal Pumps - Weed Cutters 
Highway Line Markers - Conveyors 
Riding Lawn Mowers + Turf Aerators 
Snow Blowers + Refrigerated Trucks 


4 











(NM 


Lawn Rollers - Cultivators - Grain Blowers + Milkers - Grain Elevators 
Dise Grinders - Pump Jacks - Portable Saws + Sprayers - Motor Bikes 
Hoists + Floor Sweepers - Augers + Air Compressors 
Concrete Mixers « Vibrators - Scooters + Rail Drills 
Sand Spreaders - Spike Pullers - Tie Tampers 
Kohler Electric Plants 


FROM 3 TO 24 H.P. Send for 28-page illustrated booklet 


KOHLER CO. Established 1873 KOHLER. WIS. 


KOHLER or KOHLER 


recision Controls 
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New Waldes Truarc Reinforced “E-ring” Provides 
5 Times More Gripping Power, 50% Higher 
RPM Limits Than Conventional E-Type Rings 




















The new Waldes Truarc Series 5144 is a radially-installed rein 
forced “‘E-ring."’ It is designed for use in assemblies where 
the ring is subject to strong push-out forces resulting from 
heavy vibration and shock loads, high rotational speeds or 


relative rotation between the retained parts. 


Series 5144 provides the following application advantages 
over conventional E-type fasteners: 


1. GREATER GRIPPING STRENGTH — approximately five 
greater than conventional ‘‘E-rings’’ of the same metal and 
thickness 


times 


2. HIGHER RPM LIMITS—approximately 50% higher in most sizes 


3. POSITIVE LOCKING 


chamfers can 


IN THE GROOVE —large corner radii or 


be a 


mmodated without separator washers 


4. LOWER GROOVE COSTS — because recommended groove toler 


ances have been increased, machining grooves for the series 


5144 is less expensive. 


SEND FOR FREE SAMPLES 


5. WIDER APPLICATION — because 5144 


aluminum are stronger than conventional 


series 


steel, the fastener may be used in apy 


sion resistance or weight are factors 


Truarc Series 5144 Reinforced “‘E-rings” are available f 


shaft diameters from 3 , in. in carbon spring steel, sta 
steel, beryllium copper, aluminum, and pt 
are available stacked on rods for |! 


Truarc applicating and dispensing 
g 


As in all Truarc rings, you get statistically controlled quality 
from engineering and raw materials t I 

Complete selections are available fr 
tors in 90 stocking points througt 
Design Engineering Service is } 
Truarc eng 


blueprints. Let our 


assembly and production probien 





WALDES 


~ TRUARC 


—_ —+— > ul 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N. Y. 


“= AND ENGINEERING DATA 


‘ 


LA 


=i 


Waides Kohinoor, Inc., 47-16 Austel Place, L.!.C. 1, N.Y 


Please send me sample Re x 


please specify shaft : 


Please send me Eng 
Name 
Title . 
Company 
Business Address 


City 


oe we 


Consult the Yellow Pages of Your Telephone Directory for Name of Local Truarc Factory Rep- 
resentative and Authorized Distributor. Look under “‘Retaining Rings” or “Rings, Retaining.” 
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New Parts and Materials continued 


WOVEN WIRE BELTS Bie a 


wre available with accuracy 
of nominal delay period. Delay o 
rs between application of current and 
ay contact pull-in. Choice of SPDT or 
3PDT contacts. Rated 10 amp resistive 
Operates on nominal input voltage of 25 
mbient temperatures from ( 
life is 100,000 cycl 
pical model mea 
} x 2} in. and weig | 
l'empo Instrument, Inc., 240 Old Country 
Rd., Hicksville, N. Y. 


Circle 18, inside back cove 


1 





Spray Wash 


~~ Trays To Freeze Tunnel 


— —$—_$_$_—_——_ 


TYPICAL INSTALLATION FOR AUTOMATED BLANCHING AND WASHING 


ee 


Continuous processing on open mesh 
belts increases product uniformity 


Open mesh Cambridge Woven Wire Belts allow liquids, gases, cold 
or heat to flow freely through the belt and around the product for 
fast, uniform processing. Metal parts, food, chemical or ceramic 
products carried through wet, dry, hot or cold processing opera- 
tions on endless Cambridge belts means increased production and 


lower operating costs Here's why: 


CONTINUOUSLY MOVING BELT ELIMINATES BATCH PROCESSING; belt : | 
to belt flow of materials reduces manual handling, labor costs Automatic Electric Co.. Northlake 
ALL-METAL CONSTRUCTION IS HEATPROOF, RUSTPROOF; takes up to 1° 

rc nsice ,OcK cove 
2100° F. or sub-zero temperatures; resists corrosive attack; has no 
seams, lacers to wear or break 


SPECIAL SURFACE ATTACHMENTS AVAILABLE; raised edges, cross flights 
to keep product on belt during inclined movement 


Whether you design machinery for your own use or for resale, your Cambridge 
FIELD ENGINEER can explain how the many advantages of Cambridge belts 
make automated processing practical and economical. And, he'll recommend 
the belt size, mesh or weave— in the metal or alloy—best suited to your opera- 
tions. Call now. He's listed in the classified phone book under "BELTING, 
MECHANICAL". Or, write for FREE 130-PAGE REFERENCE MANUAL giving mesh 
specifications, design information and metallurgical data. 


“(he The Cambridge Wire Cloth Co. 


Department P, 


Cambridge 5 
Maryland 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


IV Starting wit 
in fl iid drive, de 


(Continued on page 100) 
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“PONY POWER” 
MOTORS 


that give stamina to your products 


A rugged high-torque, 
high-speed motor 


Rador voltege reguictor 
geor motor 


Motor with efficient 
spur geor speed reducer 


Lamb Electric fractional horsepower motors, like the small 
horses of the famed western-pioneer-day Pony Express, are 
developed for stamina. 

Their dependability, and efficiency (optimum weight-size- 
horsepower ratio) are qualities that result from proper design 
and careful manufacture by personnel with many years of ex- 
perience in the small motor field. 

May we demonstrate how Lamb Electric Motors can bring these 


advantages—and also perhaps lower costs—to your products? Motor for 
gh-speed grinder 


THE LAMB ELECTRIC COMPANY ¢ KENT, OHIO 


A Division or American Machine and Metals, Inc 
In Canada: Lomb Electric — Division of Sangamo Company Ltd. —Leaside, Ontario 
if you ore interested 
in any of the above 
motors write and we 


shall be glad to send 


SPECIAL APPLICATION MOTORS full information 
FRACTIONAL HORSEPOWER 
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This spring pin’s strength ... comes from true spring coz/s 


Full 360° radial spring action gives SPIROL true spring pins the ability 
to withstand repeated, heavy shock and vibration. When compressed, the unique 
spiral coils distribute stress evenly throughout the cross-section. 
There is no stress concentration at any point — no critical cross-section 
even with non-heat-treated metals. SPIROL’s novel design gives 


you all the cest-saving benefits of a true spring pin. 


SPIROL gives these unique advantages 


; - 2 7 a = *. * rereleds* im 
Si ews. — 3 k ce = A * p 4 pA 


Non-heat-treated metals — Wider hole tolerances elimi- Miniature sizes retain flexibil Shock resistance — 
such as low-cost brass, copper, nate reaming, reduce drilling re ity and strength of the spiral tremely high resistance to shock, 


nickel stainless steel can be jects, cut production costs. Both cross-section. SPiROL is the only shear, and vibration permits use 
used in SPIROL true spring pins plus and minus tolerances are spring-type pin made in minia of “medium duty” Sprrot pins 
Less resilient metals flex with allowed because of Spiro1 ture diameters: 1/32" — .039 in the majority of applications 


+ 


out failure, because there is no spring pin’s greater flexibility in — 3/64” — .0S2”. Standard di Heavy and light duty Spirot 
concentration of stress expansion and compression ameters up to 1/2” in stock pins are also available in stock 


FREE! Write for complete literature on SPIROL spring pins, including price list. 


SPIROL *) PIN 


C. E. M. COMPANY ¢ 108 SCHOOL STREET ¢ DANIELSON, CONNECTICUT Phone: PRescott 4-2411 
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GREX 


Tam-lejilels 


make it with ‘e- R Ex 


HIGH DENSITY POLYETHYLENE 


housewares marke 
gives a brand new measi 
dish pan, for 


example, 
not p, resists 
gloss and activenes 
makes sper-tra rs and 


‘ t in Die rs 
, and are easil\ 
d GREX for 
at stand up under | loads and 
ratures; ster , Ci ‘TS and 
ive pi \ 


cups that 
, : l ture drawers. You? 
show how | [ 


cleaned. 


a limities 


eav\ 
don't 
tomot lame it 


‘¢ 


iu 5, il 
rn GRA‘ 


aan — on Ce. &-< Os he mele? Poti 
POLY MER 


CHEMICALS 


Diwisi< 
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awe | NOW! 


heat discovery for 


design engineers as much 
heat 
concentration 
in '/s 

the space! 





a new standard in watts densities 
»-..-and ionger operating life! 

Never before in cartridge heating history has so much heat 
been available in so small a unit—5 TIMES MORE HEAT IN 
THE SAME SPACE! Or as much heat in 1/5th the space. Here 
is new design flexibility for many heretofore difficult or impossible 
applications. In addition, WATLOW FIREROD Cartridge Heat- 
ers will give you much longer life than ordinary cartridge heaters. 


The FIREROD is available in lengths from %” to 12”, in dia- 
meters of %” and %”. 


FREE ILLUSTRATED LITERATURE describes oper- 
ation data, tests, styles, etc. Write for your copy today! 


i 

y 

S ‘ « macrne ASR T DE co. 
er 
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New Parts and Materials continued 
pending on application, and graduating 
own through direct drive or lock-out 
nge, unit delivers an uninterrupted flow 
power to driving axle. Vehicle accelera 
n from a dead start regardless of load 
directed entirely through torque cot 
tter without gearing. As _ transmi 
approaches a 1:1 torque ratio, a full- 
shift is automatically made to direct drive 
Nominal torque rating is 400 to 650 ft-ll 
Oil capacity, including reservoir, is 10 gal 
Over-all length is 30% in. Dana Corp., 


4100 Bennett Rd., Toledo 1, Ohio. 
Circle 20, inside back cover 


Nylon flare nuts . . 
il tightly and can be temperatu ‘ i 
3 F without leaking. Nuts resi 
vibration and will not shear 
lastic tubing when overstressed. Specially 
signed for sealing nylon pressure tubing 
1 metallic flare body. Nuts are standard 


45° flare recommended for systems 


~ ~ 
50-psi max. By yielding 


« I é 


area of pressure on th 


available in 4, ¥s, 4, 

i : Polymer Corp. of 

Penna., 2140 Fairmont Ave., Reading, 
Penna 


Circle 21, inside back cover 


High-speed transmission belts . . . 
ire reported to remain cool and free 


gardless of spec } 


frictional heat, re : 
size or machine design. The 
are uniformly nstructed 
stress and eliminate vibration 
treated to prevent slippage, and 
t against effects « 
eat, and bonded to « 


surface friction even 


} 


} 


peeds for extended peri 


drive spindles up to | 
have less than 4 the stretch of 
tional belts. Especially designed 


eds and for reverse action of smal 


llevs. Max efficiency is also claimed at 


average speeds and over larger pulleys 


Globe Woven Belting Co., Inc., 1400 
Clinton St., Buffalo 6. 


Circle 22, inside back cove 


Variable-speed control . . . 


main governor on small engines 
over-speed governor on 
rque capacity is 30 in 
Constant-speed rangs 


(Continued on page 124) 
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Wide variety of alloy and stainless steel products 
made possible with Standard’s new electric melting furnace 


With installation of our new electric furnace, we at Standard are 

give you even better service—even faster deliveries—and mucl 

steel analyses—than ever before 
These expanded facilities provide you with an in-plant sour 
s, rings and flanges from virtually any specialty alloy s 

grade steels, tool steels, high temperature steels, and stainless s 
Discuss your next requirements with us. You will appreciate our set 


as our quality. Write Dept. 4-E. 


Standard Steel Works Division ~™®) 


BALDWIN - LIMA: HAMILTON ld 


&, 
BURNHAM, PENNSYLVANIA Rings * Shafts * Car wheels * Gear blanks * Flang pe ; : t Han 
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From ONE Die: 


PARKER 
SALES ENGINEERS 


BELLEFONTE, Penna. 

Warren G. Olson © 420 East Linn Street 
CHICAGO 49, Ill. 

Ollie J. Berger Company © 2059 East 72 Street 
CINCINNATI 14, Ohio 

William H. Broxterman @ 2430 Central Parkway 
DETROIT 35, Mich 

Hodgson-Geisler Co. @ 18917 James Couzens 
GIRARD, Penna 

Daniel F. Marsh © 35 Chestnut Street 
LONG BEACH 11, California 

R. W. Fletcher © 2803 Loomis Avenue 
MINNEAPOLIS 16, Minnesota 

©. R. Kreutziger © 6524 Walker Street 
PHOENIX, Arizona 

Fred B. Larsen @ 6108 North 11 Avenue 
ST. LOUIS 8, Mo 

Frank May ®@ 4378 Lindell Boulevard 
SYRACUSE, N. Y 

J. C. Palmer @ 712 State Tower Bidg 
WILTON, Conn 

Girard L. Palmer @ Belden Hill Road 
WINTER PARK, Florida 

Duane P. Davis @ 110 South Orlando 

Box 26 


@ More Parker-Engineered Die Castings 


TWO Parts... THREE Savings! 


These two mating parts, including the threads, are cast 
simultaneously in the same die. The result—three saving 
1—One die instead of two saves die cost 
2—Casting two parts at one time in the same die saves 
production time 
3—Precision‘casting of the perfectly mated threads with 
no parting line saves machining cost 


e 
S: 


Together, these three savings result in a substantially lower 
cost per piece. Just another example of the way Parker-en- 
gineered die castings save you money. 

Parker has been a leader in die casting for over 50 years— 
an old hand with new ideas. This skill and experience can solve 
problems — and save money—on your component parts. Just 
call the nearest Parker sales engineer or write the factory direct. 


Parker White Metal Company ¢ 2153 McKinley Ave., Erie, Pennsylvania 
high pressure 
ALUMINUM and ZINC 


F A Ke 14 E R die castings 


POWDERED METAL PARTS 
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SCHRADER ADDS MORE 
NEW AIR CONTROL PRODUCTS 
TO GIVE YOU EVEN WIDER SELECTION 


HOSE REEL FOR AIR TOOL SUSPENSION 
—Saves duplicate equipment and mainte- 
nance. Saves time on high speed production. 
Spring tension counterbalances air tools. Pow- 
erful spring automatically takes up tool. 


DOUBLE SOLENOID 4-WAY VALVES — 
Now double solenoid 4-way action available 
in full series . . . voltage-wise, port size, flow 
capacity. Permits longer dwell time in either 
position without continuous electrical energy 


| 
| 
| 
l 
I 
l 
I 
I 
I 
I 
I 
I 


SUB-BASE SINGLE AND DOUBLE SOLE- 
NOID VALVES — Greoter versatility. You 
don't have to disturb the piping for service 
Reduces “down time” to absolute minimum 


Complete series: voltages, sizes, capacities. 


me cm re ee re re re re eee ee ree ee cee ee ime me cre eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


NEW! 


PILOT OPERATED SUB-BASE 4-WAY 
VALVES — Sturdy cast meehanite sub-base 
contains all ports for piping air. Permits re- 
moval of valve mechanism for service without 
disturbing piping. Complete new series! 


| 


ple 3-way action available in full series—volt- 
age, port sizes, flow capacities. By shifting 
pilot chamber head 90°, normally open 
changes to normally closed, and vice versa! 


l 
I 
I 
l 
I 
i 
I 
| 


NEW! 3-WAY SOLENOID VALVES—Sim- 


NEW 


2- AND 3-WAY FOOT VALVES — with 
right angle ports. Give convenience and con- 
trol with simplest installation. Mount directly 
on floor. %” N.P.T. Sturdy, compact, and 
versatile. Take minimum space 


ee ee 


NEW! 


ae 


Su “ 
SE! ger 
See * tu 4 
SKY é 

SP2 4 


SLIDING SEAL VALVES FOR PIPED 
EXHAUST — Complete series! 2, 3 
types. 4 N.P.T. ports. Hand or mechanical 
lever. Compact 


4-way 


minimum working parts 


NEW |! 


e9, 


i 
| 


3-WAY PILOT VALVES — Complete new 
line. Normally open or normally closed types 
ideal for single-acting cylinders. Simple, neot, 
sturdy. May easily be converted to solenoid 





+ 
odvsonef SCOVILL 


J/\/ 


- 
pe 


SF 


CHECK VALVES—Threod combinations now 
in complete series in spring-loaded check type 
Pinpoint your needs. Amazingly compact, rel 
ative to large flow capacity. Capacity 35 cu. ft 


Use the full Schrader line to do your air control selecting. Your Schrader 


distributor can help you pinpoint what you need. For more data write: 


A SCHRADER’S SON * Division of Scovil 


Manufacturing Company, Incorporated 


477 Vanderbilt Avenue, Brooklyn 38, N. Y 
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New Parts and Materials continued 


FROM ASSEMBLY START TO FINISH, HUBBELL PRECISION SCREWS ARE 
USED IN THE TYPE J2S WATTHOUR METER MANUFACTURED BY 
SANGAMO ELECTRIC COMPANY, SPRINGFIELD, ILLINOIS 


Farris Pickering Gov 
emor Co., Inc., 705 Commercial Ave 


Palisades Park, N. J. 


Circle 23, inside back « 











SECURED smn | gS 


PRECISION-QUALITY MACHINE SCREWS 


Each of the twenty-five Hubbell machine screws \ 0 
shown at left are vital components in this Sangamo ' 


~ 
. 
' 





Type J2S Watthour Meter. Each shares the re 
sponsibility for keeping the assembly operation flow 
ing smoothly, and each makes its own contribution 
to the overall dependability and accuracy of the Welded metal bellows 
unit. All along the line the advantages of Hubbell inge f L to 18 
yrecision screws pay off. Clean threads, well formed 
coe, deep, clean slots, uniform size . . . all of these 
quality features help to secure Sangamo quality 
and reduce assembly costs 

Here again, experience proves that the finest ma 
terials and components are always lowest in cost 
to service. Are you putting this time-tested principle 
into practice? Start today by specifying Hubbell 
quality fasteners. Prices and delivery on request 
Simply send blueprint or sample of the item 


. and don’t overlook 
these premium miniatures 
the finest obtainable tect ata anu a 
available in steel, stainless steel . Bridgeport Thermostat Div., Robertshaw 


or brass; and in head styles and Fulton Controls Co.. 155 Hill St.. Mil 
sizes to meet your requirements. ford. Cont 
ore onn 


OVER 


60 


YEARS 


EXPERIENCE 
HUBBELL, 1x:. eee 


thread machine screws 
and special 


cold headed parts 


HIGHEST-QUALITY 
WIRING DEVICES * MACHINE SCREWS 
1¢ e-weal pla 
MACHINE SCREW DEPARTMENT BRIDGEPORT 2, CONNECTICUT bronze alloy; double-lip shaft 


(Continued on page 126) 
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FLOWRITE® 


One of Powers 
Premium Quality 
Diaphragm 
Control Valves. 
They're simple, 
sturdy and FLOWRITE VALVE 
dependable. TYPE 


(Powers erm 4te~ 


TO COMPRESS 6° 
Tuas —oe 


Over 60 Years of 
Temperature and 
Humidity Control 


Want Control for 


Water Heaters - Processes 
Heat Exchangers - Compressors 
Diesel and Gas Engines? 


f 7 
call POWERS 


You Will Insure Better Temperature Control IF — 
you use the right type regulator and proper size 
control valve. Whether you require a self-oper- 
ating regulator shown at left or the ACCRITEM 
featured here .. . you can get them both and other 
types from Powers. 


POWERD 


= ie) Use our 65 YEARS of Experience and engineering 
oo 2 know-how to help you select the right type of control 
Call our nearest office or write us direct. 


Powers ACCRITEM Temperature Regulator and 
FLOWRITE Valve—the right combination for 
many control problems where pressure and 
load conditions fluctuate widely, also for 
control of large size valves. : Over 
50 Years 
Experience 
> making this 
type of 


regulator 


1 @ | 


Li 1, th 
Control Point Air or water 


easily changed at ch = Ce operated 
» NITEM | takes 


VALVES: Available in a variety of body types and inner valves. 





TWO-TEMPERATURE 
WATER HEATING SYSTEM P TEMPERED WATER TO 


"ITCHEN, LAUNDRY me PROCE 





WATER WEATER 














" > SuNDING FxTURES 


de HGH TEMPERATURE WATER 1 


ACCRITEM® TEMPERATURE REGULATOR 


Gives Close Control and Years of Dependable Service 


—7 © Has Adjustable Throttling Range and Calibrated Dial 


© Simple, Durable Construction assures years of trouble 
free service 
Easy to Install © Direct or Reverse Acting, revers 
ible on the job. 
Small Size: Regulator head is 2%" wide, 3 high, 
bulb is 12" long wtih 42” IPS Connection 

a Write for Bulletin 316 + Powers SERVICE 

available in 85 Cities in U.S. and Canada. 











Tee 
INSTANTANEOUS iA + 














HEATER " - SUBMERGED HEATER 
Jo-, CONTROL ye —— _ ——— 


HEAT EXCHANGER 

















THE POWERS REGULATOR COMPANY | istcnu Nae ia 





New Parts and 


> 


a 


[- 


17 
--4 


o- 


; 


id 


oard ball | 


Qe eee eee 


Aa <--—- 


TUTTI 


YOU'LL BE DOLLARS 
AHEAD WITH 
ALCOA ALUMINUM 
FASTENERS 


You save dollars when you use Alcoa 

Aluminum the lowest 
cost, corrosion-resistant fasteners avail 
able. They pertect color match 
for the aluminum products you make, 
and they both galvanic 
and corrosion. For your 
requirements, ¢ ill your nearest Alcoa 
Alcoa Aluminum Fasteners 

in all standard types and sizes 

are readily available from the « omplete 
stocks of your local Alcoa distributor 
Look in the Yellow Pages of your tele 
phone directory. Alcoa 
for speci ails, too! 








Hysteresis 


; 


Fasteners 


are a 


insure against 
atmospheri 


sales office 


is a “natural’ 


ee 
| Gey 
Hey 

ALCOA THEATRE 
Exciting Adver 
Alter 


Monday Evenings 


_Atcoa © 


4 ALUMINUAA 


Your Guide to the Best in Aluminum Valve 


FREE. FACTS. SAMPLES... FREE... FACTS 


nt 
i 
ddy 


tching 


ture 


remees ate 


trol, Inc., 


Aluminum Com 
2247-E Alcox 


In-line filter 


handles hydrauli 


Gentlemen: Please send mplete specificatior 


f Alcoa Aluminum 
4 


nd samples Fasteners. 

it low 
; late} 
ilter is available 
100. Cartridge 


ver-all length 


(Continued on page 
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Puthill P 
95th St., Chicago. 


clutch 


feyy 


240 Seneca St., Buffalo 5 


Materials continued 





f+ 
ia 


he 1\ 


and 
f r} 


ift 


Dept. RP, 963 


ump Co., 


HAS THE ANSWER 
TO YOUR FLEXIBLE 
TUBING PROBLEMS 


Circle 25, inside back cover 


It's “Flexineering”— the technical 
help of Penflex engineers on your 
specific design, application and in- 
stallation plus the “know how” to 
supply just the right flexible tubing 
for your need. 

If you want to convey air, water, 
steam, gases, volatiles; granular, 
abrasive or light solid materials... 
or require flexible connections that 
“give” with vibration, expansion, 
contraction, come to Penflex. Its com- 
: inating f1 plete line of bronze, galvanized and 

stainless steel, corrugated and in- 
terlocked tubing is rugged . . . safe 
at high pressures and temperatures, 
free from metal fatigue. All types, 
all sizes in ¥e" to 24” LD. 


GET YOUR COPY 


Write Pennsyl- 
vania Flexible 
Metallic Tubing 
Company, Inc. 
7238 Powers 
Lane, Phila. 42, 
for “Flexineer- 
ing” helpful 
book on tubing. 


PENFLEX 


TIGHT AS A PIPE BUT. 
FLEXIOCE 


gh dvynami 
minor non-linear compo 
nts and viscous bearing 


Mag 








action 1s magneti 


Circle 26, inside back 


] ; 
i 


/p Wire clo 


sizes IT¢ 


1 fr 
sure di 


in mesh 


pre 
Ill 
leaning 
le g 
id dia is 44 in. 
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is removable for 


64 in.; he 
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If you use or sell 


ETT 


equipment... 









































...cut space needs almost 50% with REULAND 


spline-coupled hydrau 


Pump and motor become one with the new 
Reuland spline-coupled hydraulic pump 
hook-up. The pump shaft is connected di- 
rectly to the motor’s shaft inside the motor. 
Flexible couplings are eliminated... pump 
mount platforms are eliminated ... and the 
tank length can be reduced because almost 
50% less mounting area is required. Com- 
pact appearance is beautiful. 


SPEEDY INSTALLATION 
Pump-to-motor hook-up is merely a matter of 
seconds. All you do is slip the spline coupling 
onto the pump shaft...and attach the pump to 
the endbell. This spline coupling is supplied 
with the motor and is precision mated for each 
make of pump. There's no time wasted tinker 
ing around takes only a fraction of the 
ordinary time 


MODERN POWER FOR MODERN-DAY PRODUCTS 


REULAND MOTORS 


ry 


/ 


PRECISION ALIGNMENT 
Alignment is perfect automatically whether 
the installation is made out in the field or 
on the production line. This permits even 
unskilled workmen to handle this simple 
task without error. Also, by hooking the 
pump up at the point of bearing support, 
within the motor, vibration is reduced to a 
new minimum. Operation is smooth, quiet 


lic pump mount motors! 


COSTS LESS...SAVES 
INSTALLATION LABOR... 
FITS ALL PUMPS 

The Re 


dest Salesmen 


OUR NEW GENERAL 
CATALOG WILL COME 
IN HANDY—SENT 

FREE ON REQUEST. 


REULAND ELECTRIC COMPANY 


WESTERN DIVISION: Alhambra, California 
EASTERN DIVISION: Howell, Michigan 
DISTRIBUTORS IN ALL PRIN PAIL TIES 


ey 


redemark Registered 








New Parts and Materials continued 


RUSH 
Service 


dia is 34 in. Openings are 1 in. NPTI 
t end Deliveries fh stock 
Marvel Engineering Co., 7227 N. Hamlin 
Ave.; Chicago 45 


* es t t kag Suited Rae - ‘ 
immediately from stock ye aig weeks 
Motors, Inc 5401 Telegraph Rd., Los 


Precision —" Rings Angeles 22 
in 300 sizes 


Circle 28, inside back cover 


e z Fast service for Industrial Grade and 
O” Rings that are 


right for your product. Shipments from 
the Precision Branch St 


OcKksS near you 
For special ““O” Rings, face-to-face 


seals or 


rubber-bonded-to-meta! parts ask for the 


He can help you get the right product design the right 
the right delivery 


on Sales Engineer 


Specify Precision—first in Quality 


recision Rubber Products 


Corporation ¢ ©” Ring and Dyna-seal Specialists 


Dept. 3, Oakridge Drive, Dayton 7, Ohio Canadian plant at: Ste. Therése de Blainville, Québec 


(Continued on page 130) 
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tailor-made for You 





e° and 
every 
one 


a 





perfect 


fit 








No Sir, no ready-made here. Emerson-Electric 
motors are custom-engineered for your prod- 
uct... designed for you, produced for you and 
priced for you. It is no longer necessary to 
design your product around a standard motor. 
Emerson-Electric engineers will work with you 
through every stage of development. You get 
the product you want with a motor that 
EXACTLY suits your purposes...a custom- 
engineered motor. 

Call, wire or write De pt. M-309 today, The 
Emerson Electric Mfg. Co., St. Louis 21, Mo. 


EMERSON-ELECTRIC 


of St. Louis Since 1890 
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MEET THESE 4 CHALLENGES 


—~ 1000 PSI* 


NEW INCONEL-X 


Syiphon 


Searing heat. Bitter cold. Extreme 
pressure. Severe corrodents. Jarring 
shock and vibration. Now you can 
successfully meet these challenges in 
aircraft, and missile applications. 
New Inconel and Inconel-X bellows, 
perfected by Fulton Sylphon, give 
you important advantages in design- 
ing controls, valves, joints, ducts and 
other components. 

These nickel-chromium alloy bel- 
lows possess exceptional strength and 


*Depending on application. 


Bellows 


resistance to corrosion at high tem- 
peratures. Age-hardening Inconel-X 
offers superior stability and ‘‘hyster- 
esis” factor. Durability tests indicate 
three times the life expectancy of 
similar bellows made from stainless 
steel. Can be made in sizes from °4"' 
to 12” O.D....single or multi-ply 
construction . . . with complete assem- 
bly if desired. Engineering assistance 
for any specific application available 
on request. 


S Kebertshou Fultow 


CONTROLS COMPANY 
ieee aeettoess COMPANY al 


FULTON SYLPHON DIVISION - 
130 
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Knoxville 1, Tenn. 
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New Parts and Materials continued 


Double end internally 
and externally 


all models except blind end flange and 


mountings rods, 


threaded, are available on 


clevis mountings. Cushioning can be pro 
vided in all cylinders, degree varied by ad 
justing Rivett, Inc., Brighton 35, 


Boston. 


screws 


Circle 29 


inside back cover 


High-amperage switches 
ire designed so that thei 
position is on. Th 
contact 


amp, 125 v ac and amp 


momentary 
than standar 1 | 

' 

apacity switches, series is — 
safety switches, O switch 


switches and simili 


a Mfg. Co.., 
Chicago 24. 


4444 W. Roosevelt Rd., 


Circle 30 


inside back cover 


High- -temp ype a 
a capacity of 3 Oj 


I Lhe 


m and \ 

stainless steel 
pump 

i nt t se iT 

t Din New Yor k Ain 

buck Ave., Watertown, 


Circle 31 


Water 
Brake Co., Sta 
N, Y. 


inside back cover 


O- ring tube fitting 
air and hydraulic 
standard 
holds 
clamping nut 


systems 
O-ring 
tubing in 
drawn up 
tubing: higher th 


1 
grip of tu 


ah by means of a 
A split tapered 
place; then 
Nut fits 


pressure, gre ater the 


sle eve 


loosely on 
ing and 
greater the sealing action. There is 

Fittings come in 
elbows, tees, 


metal-to-metal _ seal. 


onnectors, unions, crosses 


(Continued on page 132) 
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“Perfect finish retained” 

“This reject problem is licked” 

“Downtime certainly has been reduced” 
“Nothing more to be desired in quality and finish 


“Stands up very well under standard fabricating methods” 


K. R. Craft, Vice President, The Seeburg Corp., Chicago, with one of the company's famous juke boxes. The brilliant 


reflectivity and durability of Nickeloid pre-plated metals is an important factor in the product's eye-catching good looks. 


NICKELOID METALS SAVE 4 PRODUCTION STEPS— 
REDUCE REJECTS FOR THE SEEBURG CORPORATION 


Pre-Finished Design Material is Easily Worked 
With Standard Fabricating Methods 


The Seeburg Corporation uses Nickeloid pr 
functional beauty and attention-value economically. Before switching to 
Nickeloid, the company did its own cleaning, plating and buffing The job 
required four sometimes five more 
cording to Mr 


é pl ted chrome steel to achieve 


operations than are now necessary. A¢ 
Craft, “The tremendous cost of plating and bufling was not only 
more expensive and much more time consuming, but the finished product had 
to be inspected, and the rejections on plated and buffed metals was very much 
Standard fabricating methods are used to stamp and higher than it is with Nicke loid Economically, the Nickeloid Metals 
form juke box trim. Nickeloid Metals eliminate ma- a” gene —— peoeeen A en Oey ae ae a 
j ¥ i or Sing stanadare at caung tie ods, i< eon elais need on re stampe 
Gieny a up; rejects are less than 1%. and formed then assembled By capitali ing on this pre finished method of 
production, this leading manufacturer has eliminated the machinery formerly 
required for plating, polishing and buffing saved four or five production steps, 
and is producing a better end product with les 

advantages in your operation! 


have 


Ss manpower, Tan you us¢ these 


WRITE TODAY FOR FREE LITERATURE SSL 


Stamping Nickeloid ch teel, protected with Mar- 
Nat adhesive-backed paper which Is easly peled of. AMERICAN NICKELOID COMPANY 


Finished part will need no polishing. PERU 4, ILLINOIS 
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new way to make products 
better, more efficient...@ 


ACE a 


NYLON BALLS 


Precision manufactured from DuPont Nylon Resin 
to close tolerance of +.001 on diameters and .001 
on sphericity, Ace Nylon Balls give design flexi- 
bility and production economy. Light in weight... 
tough at low temperatures ...stable at high tem- 
peratures ...resistant to corroding chemicals such 
as sulphuric acid, ete almost abrasionproof... 
these mass } roduced balls have hundreds of indus- 
trial applications. Come in 14 standard sizes from 


‘s to " 


Complete facilities for fabrication of plastic parts 
for all industries. Estimates submitted promptly on 
receipt of blueprints or specifications 


Write for samples, bulletin, price list, TODAY. 


EXTRUSION MOLDERS 
AND FABRICATORS 


As 








ACE PLASTIC COMPANY 


91-56 Van Wyck Expwy., Jamaica 35, N. Y. JAmaica 3-5500 








i 


, 


. TOUGH 
\ and tiny 


Save SPACE a“ 
and WEIGHT with ~*~. 


~ 


The A. W. HAYDON COMPANY'S unique Line of 
RELIABLE SUB-MINIATURE REPEAT CYCLE TIMERS 


TINY! t %, 


x 


pt 


_A.W-HIAYDON 
Company 


NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 
Design ond Menvfacture of 


tlectro- Mechanical Timing Devices 
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New Parts and Materials continued 


onnections in 
in. OD. In cadn 
phosphate finis! 


Lenz Co. Box 1044, 


Dayton | 
Ohio 


Circle 32 


Manifold mounted valves 


uir and 


Beckett-Harcum Co 
Wilmington, Ohio 


rcle 33, inside back cove 


Wayne Rd 


Top-plate conveyor chain 
is said t to 3 


| 
if Ca 


ta t tr ( 1 
t as ea 


Diamond Chain Co., Inc., 402 Kent 
Ave., Indianapolis 7 


Heavy-duty foot switches 


; 


iT iva il 


(Continued of 


May 





How to obtain help 
when vou design bevel vear assemblies 


The men who designed the gear reducer ere | 
r the ooling wer tan show! 


were assisted In many ways by Gk 


GLEASON WORKS 


Builders of be 
JO UNIVERSITY AVE., ROCHESTER N_Y 
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*Allen-Brodiey Company + Milwaukee, Wisconsin 
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Fundamental 
Characteristics 


emphasized in 
design details 
with 
MADISON-KIPP 


zinc and aluminum 
die castings 


The carry-through designer permits no unworthy 
detail to mar his fundamental design effect 


Look at the *AB handle here illustrated. 
The Kipp die casting faithfully protects the 
product designer’s emphasis on superior quality 
and last word engineering features 
The attentive mechanics at Madison-Kipp 
invite you to clip this ad as a reminder to contact 
them for close cooperation on the 
momentous details of design, when you 


next have die casting requirements. 


MADISON-KIPP CORPORATION 


206 Waubesa Street . Madison 10, Wisconsin 


Skilled in Die Casting Mechanics « Experienced in Lubrication Engineering 


Originators of Really High Speed Air Tools 
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New Parts and Materials continued 


ind an open treadle. Base has been ex 
tended so switch cannot be tipped by step 
ping on treadle or treadle guard. May be 
furnished with a latch for holding tread 
in down position. As standard, latch is 
on right. A down and backward motion of 
foot makes latch inoperative. One or two 


contact | 


locks with snap-action contacts 
are furnished. Each has nor open 
and normally ed ble bre silver 
contacts \ ont ratings ar amp, 
110 v; 3 amp, 220 v; 1 amp, 440 v; 1 
amp, 550 v. Dc ratings are: 0.4 amp, 11 
v; 0.2 amp v; 0.1 amp, 550 v. Allen 
Bradley Co., 136 W. Greenfield Ave., Mil 
waukee 4. 

Circle 35, inside back cover 


VALCOR 


souenolo vAive 


; 


Rerated NEMA ac motors 


} 


m" 


ioe bare THE ALL PLASTIC VALVE TRA 


Peterson Ave Chi 


~* connumee  DEFIES CORROSION 


Indicating-light assortment . . . VALCOR's all plastic, corrosion-resistant soleno 
is said to answer a t ' noid valve that has no metal contact with the flu 
in 6, 12, 28, 11] F ;' most of the corrosive media so widely used 


1 soleno alve will. in many cases. outlast stainless 
Pa Kaged 30 oid valv ’ j 





ectri 


ically p d i ! \ | If you have a corrosive media pr blem. fr 
tools necessary mount miniature i try this new VALCOR valve on your toughes 
ating lights, in ing switcl di valve defies corrosion. List pr 

ing fuseh ld I } ‘ 

‘ IMPORTANT: Hundreds of other valve var 


lighted workbench, mater p 
- inherent in this new SV-5100 series. By 


storage spaces. Alden Products Co., Dept 
IDL#89, Brockton 64, Mass 


t 


and chemical formulas n offe 


ahliom miok oe f 
problem you might t 


Circle 37, inside back cover 
Write today for new 
application details. 

Servo system kit 
holds 262 standard parts for dboard 
rovided 


VALCOR ENGINEERING CORP. 


RTH, NE RSEY 
5375 CARNEGIE AVENUE, KENILWORT W JE SOLENOID VALVES 


(Continued on page 136) 
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New Parts and Materials continued 


how to 





ensional drawings and set-up 
tions. Available for off-the-shelf « é 
Helipot Corp., Newport Beach, Calif 
Circle 38, inside back cover 


Plotting sheet 


t data and performan 





of bearing volume to load capacity they are twice tion sketch area, columns to record 
as efficient as conventional ball bearings of equiv- ite and abscissa history, and sect 
alent bore size. Low torque values, too. t of results. The 84 x 1l-in. j 
f rag vellum sheets are $3 each Spec 
trum Design Associates, 1185 State St., 
Save up to 46% on O.D. and a 
up to 90% on total volume. a ee ee 























3TCR 12-16 CONVENTIONAL 
MIDGET T SERIES BALL BEARING— f ] I nting 
INCH SERIES S 
ndl it I unit \ t il Ud 
1 ida i i 
tire S ] 
: i] ar obr tw \ 
us icies between 3 d 42 
5 Ige provides an tput linea 
= rt il t input frequ y. Availa 
Z nd, square and rectangular ver 
= Helipot Corp., Newport Beach, Calif 
Circle 40, inside back cover 
a Budget- priced diazo 
+ nes m ike blue in 
tTa nt i } 
| ut a nmoda ne 
| | ment ind has p con 
BEARING BORE IN INCHES ' that regulate printing speeds up to 4 
- Controls als ; allow ‘ 
Write today for brochure on Midget T Serie ickground color. With a rent ter, 
’ e operated from a 12-1 hicle bat 
ter ry in held r . 75 
split balibearing 31% Four by for we in feld. Price is § 
A DIVISION OF MPB. INC LE iOr N.H u iV, ain : voryvton onn 
Circle 41, inside back cover 
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YO times 





Type F RELAY OF 
RELAYS EARLIER DESIGN 
10% cu. in KAR 





These twenty Clare Type F Modular Relays, 

‘ pare] eiahc-1eMelame- Mm elalal(clemreliceltii@eley- lee MRC: CoM (-t-1 
than a third of the space occupied by 
a hermetically sealed relay of earlier design— 
a relay in wide use a few short years ago. 


Clare Type F Modular Relays can be mounted 
in a closely restricted space—wherever the user 
ol-t-Jig-t-Secelam- Melel-laeMellileiil-leM-\ asa lM lilo 
intervals in a grid pattern. 


This new hermetically sealed relay—no bigger 
than a postage stamp—is fast and more than 
moderately sensitive, yet stalwart enough to 
withstand extremes of temperature, heavy shock, 
and severe vibration. 


Send for Bulletin 124 today. Write: C.P. Clare & Co., 3101 Pratt 
Bivd., Chicago 45, Iilinois. in Canada: C.P. Clare Canada Ltd., 
2700 Jane Street, Toronto 15. Cable Address: CLARELAY 


CUNRERRE LAYS 


FIRST in the industrial field 











MILLIONS 


now in use... 


| 
. | 
> meee 


PROOF that you can 


RELY on GI 


Fractional H. P. Motors 
1/40 H.P. to 1/1100 H. P. 


Meet an all-around performance 
champion. GI's husky, versatile 
Model “A” motor. Proved depend- 
able millions of times ov er, it's the 
power choice of the nation’s great- 
name manufacturers . . . setting 
an amazing performance record in 
countless applications from phono- 
graphs to kitchen fans to pumps. 
If dependability is your aim, Model 
“A”is your motor! 

MODEL*"“A” two-pole shaded pole 
motor available in various lami- 
nation thicknesses. Precision 
constructed for reliable,, long 
hard usage. Perfectly balanced 
for smooth, quiet, operation. 





Write for quantity price quotations today! 
































SPECIFICATIONS 
| wr | tocked | par. ] Rte 
ee pany a ey Speed A 
a in/Oz | RPM 
fed 1/500 | 0.70 1.1 | 3360 
As-cew 1/180 | 17 2.7 13430] % 
ACW vi30 | 19 33 |3430| %4"| 
Acew | 1/100] 2.1 3.8 13500] 7% 
A-S-cw 1/90 | 2.5 4.5 |3480}1 
anaes 1/70 | 27 5.3 | 3520 |1% 
wlncew | 1/60 | 3.0 65 | 3500 |1va" 
Antacew | 1/50 | 3.1 7.0 | 3490 [1% 































Standard shaft diameter .1817, 


1/4" shoft available if desired. 


THE GENERAL INDUSTRIES co. 


DEPARTMENT GK e¢ ELYRIA, OHIO 
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CATALOGS 








and BULLETINS 


To obtain copies of literature described below, circle corresponding 


number on postcard inside back cover. For those catalogs and bulletins 


available only when requested on company letterhead, see page 143. 


HYDRAULIC 
about 64 pp 


pumps, 


EQUIPMENT-Catalog, 
Describes product line of 
cylinders, motors, hand 
With characteristics, 
data, 
Indexed for reference 


valves, 
pumps, power units 
specifications, performance dimen 
sional information 
Dynex, Inc., 777 Dynex Drive, Pewaukee, 
Wis 


Circle 42, inside back cover 


MECHANICAL COMPONENTS—Sup 
plemental catalog 15, 24 pp. Information 
n dimensions, characteristics, applica 
tions and price of new ball bearings, 
bronze bearings, worm and wheel assem 
assemblies, 


lies, helical gear magnetic 


itches, instrument panel clocks and 
ther components added since issuance 
of main catalog and supplemental gear 
t catalog. Pic Design Corp., 477 At 


tic Ave., East Rockaway, N. Y 


Circle 43, inside back cover 


Brochures (3). Dis 


POLYURETHANES 

ss usage, processes, formulations, physi 
il properties and engineering data on 
gid, semirigid and flexible polyurethanes 


by a mixture of 


lhe material is formed 
two liquids which then foam and bond 
vith cavity walls. American Latex Prod 
cts Corp., 3341 W. El Segundo Blvd., 
Hawthorne, Calif 


Circle 44, inside back cover 


RELAYS, SOLENOIDS, SWITCH AS 
SEMBLIES—Catalog 58, 36 pp. Describes 
each relay, giving coil and contact specifi 
onstruc 

With 
drawings. Als« 
includes performance curves for solenoids 
Electri Co 3349 Addison St 


ations, contract combinations, 

tion and mounting styles of each 
photos and dimensional 
Comar 


Circle 45, inside back cover 


MOLDED, EXTRUDED AND DIE 
CUT PARTS—Catalog MME-P, 28 py 
Engineering reference book lists all tvy 

j 


dimensions and durometers of grommet 


bumpers, bushings, suction cups, extruded 
parts, miscellaneous parts lso lists ex 
ut material meeting gov 


ernment specs. Miller Products Co., Inc., 
) Warren St., New York 7 


Circle 46, inside back cover 


trusions and die 


ANODIZED STRIP 
Brochure EI} 
advantages, application, heat transfer and 


Include 


CONDUCTOR 
2-10-158, 12 pp 


Disc usses 


joing an application-data com 


chart. Reynolds Metals Cx 
3rd St.. Louisville, Ky 


Circle 47, inside back cover 


putation 
2500 $ 


Bulle 


Discusses indus 


ADJUSTABLE SPEED DRIVES 
tin GEA-5827A, 
trial applications for 
Cites 
electrical and performance characteristics 
General Electric Co., Schenectady 5, N. Y. 


Circle 48 


5 pp 
adjustable speed 


drive benefits, features, standard 


inside back cover 


RUBBER AND SYNTHETIC PARTS 
6 pp. Illustrates and describes 


products and facilities for processing In 


Brochure, 


cluded is table of properties of natural 
rubber and most commonly used syn 
thetics. Mechanical Rubber Products C 
35 Vail Rd., Warwick, N. Y 


Circle 49, inside back cover 


SNAP -ACTING SWITCHES — Catal 


158. 28 pp Gives information on units 


in various styles Pictorial index t 


where to find dimensional drawings, d 


scriptions, force and movement sp ta 
bles and electrical ratings. Data on bas 
and terminals, actuator types, circuit a! 


rangements and NEMA sensitive-switch 
terms are included. Unimax Switch Div., 
W. L. Maxson Corp., Ives Rd., Walling 
ford, Conn 


Circle 50, inside back cover 


PLASTICS FOR ELECTRONICS—Cor 
densed 4 pp. Brief descriptior 


f many of the materials available in 


atalog 


wave absorbers casting resins, plast 





roam plastic rods and sheets, reflector 

and lenses, plastic surface vatings, ac 

hesives ements and_ sealants g 
nating and laminating resins | son 
& Cuming, Inc., 869 Washingt ot 

Canton, Mas 


Circle 51, inside back cover 


VIBRATION AND SHOCK MOUN' 


ING SYSTEMS—Bulletin FIA, 4 
describes _ variable-damped 1eronautical 
mounting systems Discusses design and 


selection of component parts ind pt 
lems of vibration-isolation mountings f 
gyroscopic instruments Federal Shock 
Mount Corp., 10¢ Washington A 
New York 56 


Circle 52, inside back cover 


STRUCTURAL 
hure, 4 pp 


SANDWICH Bre 
Fabrication, connections 


(Continued on page 140) 
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A new dimension in 


You get up to 70° usable working angle 
or equivalent shaft offset) with two 
Rzeppa Constant Velocity Universal Joints con- 
nected for double-action flexibility. 

Rzeppa ( pronounced “Sheppa™) Joints, used singly or 
in combination, give 100°% smooth torque with the strength 
and capacity required by heavy-duty coupling and drive-line 
applications. And every Constant Velocity Universal Joint is built 

for a long life of trouble -free service 
Call or write today for performance and engineering facts on the 
complete line of Rzeppa Constant Velocity Joints for every 


aircraft, marine, vehicular and industrial speed. 


DDK ete 


THE GEAR GRINDING MACHINE CO., 3939 CHRISTOPHER, DETROIT 11 
MICHIGAN « MANUFACTURERS OF: FULLY AUTOMATIC GEAR GRINDING 
MACHINES, DETROIT SCREWMATIC 750 SINGLE SPINDLE SCREW MACHINES 


10° 


WORKING 
ANGLE 


Plus RZEPPA’S smooth 


money-saving action 


_ 


Rzeppa loints operate without chatter 
or bounce. Ball bearings deliver smooth 
rotation, reduce friction for longer joint 


and shaft life 
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Generated clutch 
held at close tolerance 
in relation to P.D. of 


Involute spline, 
spline and helical gear P 


precision tolerance, 
uniform throughout, 


burr-free finish 


Helical gear 


ground and poltshed Threads ground to class 4 
fo #24 micro-finish precision tolerance. 
Close tolerance held between 


thread and P.D. of helical gear. 


DON’T GAMBLE WITH 
GEAR PERFORMANCE 


OU know that gambling with gears can cost you money — production 
y delays, costly rejects, failures in use. You don’t want to take chances 
with your customers . . . they expect day-in, day-out performance from 
your machines. Your performance guarantee can be Perkins custom-cut 
gears ... precision gears made to your exact specifications. Perkins’ 52 
years of gear-making know-how, extensive facilities and equipment, and 
rigid production controls assure uniform tolerances throughout . . .p/us a 
consistent micro finish. You get 
perfect meshing and full capacity YOURS ON REQUEST 


; Folder illustrating 
from every gear. Many leading gears Perkins has 
manufacturers — Sikorsky, Stanley, made — face gears, 
S ’ generated and curvic 
clutches; bevel, spiral, 
rely on Perkins for top-quality helical and spur gears; 
: “ ratchets, sprockets 
and ground thread 
worms — from all 
ae , materials. Includes 
next gear requirement. Then judge Berkins facilities for 
for yourself. producing various 
. gear types and sizes. 
Write today. 


Universal Winding, for example — 


gears, gears that cost less in the - 
enX 
long run. Ask us to quote on your 3” 


RKINS 


MACHINE AND GEAR CO. 


Dept.22,West Springfield, Mass. 
Telephone: REpublic 7-4751 


Catalogs and Bulletins. ....... .continued 


nspection, assembly and efficiency of the 
sandwich are described. Zahorski Engi 
neering, Inc., 133 E. Canon Perdido St., 
Santa Barbara, Calif 


Circle 53, inside back cover 


ELECTRICAL COMPONENTS — Cata 

log, 26 pp. Describes and illustrates spe 

cialized valves, solenoids and _ switches 

Gives specs and dimensional drawings for 

I 13 components. Koontz-Wagner 
Inc., South Bend, Ind 


Circle 54, inside back cover 


OSCILLOGRAHIC RECORDING 
EQUIPMENT-—Catalog, 16 pp. Contains 
descriptions, specs and prices of Series-150 
cording stems and accessories, and unit 
instruments. Illustrated with schematics 
and photos. Sanborn Co., Industrial Div 
175 Wyman St., Waltham 54, Mass 


Circle 55, inside back cover 


ELECTROMETER-MEGOHMMETER 
Bulletin 1, 4 pp. Includes description 
schematics, technical specs and 
f tl instrument Walter N 
p, 516 S. Vermont Ave., Colum 

Ka 


Circle 56, inside back cover 


CHROMIUM-ALLOY COATING 
24 pp. Defines the process « 
ting a hard, dense, nonmagneti 

irface of the base metal 
wear and corrosion-resistanceé 


ise histories 


> East End Ave., 
Circle 57, inside back cover 


ALL-PURPOSE EPOXY CASTING 
RESIN—Bulletin RPD 3 4 pp. De 


rt 


and pri 
Sth St Santa Mon 


Circle 58, inside back cover 


PLASTIC ROD AND TUBES—Circular, 
Describes sizes and shapes of ex 
moldings currently in stock. Also, 

s of n molding in indu 

Plastics Co., 91-30 Van Wyck 

Jamaica 35, N. Y. 


Circle 59, inside back cover 


THERMISTOR-PROBE ASSEMBLIES 
Brochure EM-13, 4 pp. Nine assembli 
ibed and each identified by it 
mmon application. With dimen 
ms and mountine arrangements. Fen 
tronics, Inc., Mellen St., Fram 

Mass 
Circle 60, inside back cover 


DIESEL ENGINES — Catalog BU-413, 
16 pp I new engines are described 


(Continued on page 143) 
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whon only 0. tailor-made moteniol will do... 


Gan 
gee 


Cushioning—F or comfort 
or shock absorption and 
vibration isolation! Re- 
silience controllable from 
“dead” to full of “life”! 


SOF 


\ 
WD 


insulation— Thermal 
acoustical .. . or 

electrical. Outstand- 

ing for all three! 


NATIONAL ANILINE DIVISION 


Akron Atlente 


oe 


Foams-—Flexible to rigid 
Open or closed cells 
Densities from one to 30 
Ibs/cu. ft. or more! 


Durability — Excellent 
mechanical properties and 
resistance to aging, chemi- 
cals. cleaning and mildew' 


Elostomers— They re 
resilient as rubber 
and wear like steel! 


Boston Charlotte Chatianooge Chicago 
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URETHANES / 


based on 





Never before a material like it! 


You prescribe the properties you need. Urethanes are more 
likely to give you exactly what you want better, faster 
easier and more economically than the material you are 


now using. Some of the amazing possibilities are shown here! 


YOU SAVE PRODUCTION COSTS, TOO 

Urethanes start closer to your finished product, eliminate 
many production steps. They can be molded to required 
shapes, foamed in place to fill voids. They adhere to other 
materials or encapsulate difficult shapes. They can be used in 
strong but lightweight sandwich construction, sprayed to 
adhere even to vertical or overhead surfaces. Slab stock 
can be sliced, die-cut, sewn, tacked or hog-ringed 
INFORMATION FOR PROSPECTIVE USERS 

As makers of NACCONATE® Diisocyanates, basic urethane 
chemicals, we have gathered considerable application data 
We will be glad to furnish pertinent information if you will 
write on your company letterhead briefly describing your 
particular interest 


—— 
llied 
hemical 


ALLIED CHEMICAL CORPORATION + 40 RECTOR STREET, NEW YORK 6, N.Y 


Los Angeles Wew Orleans Philodelphie Portland, Ore Providence San Francisco Terento 
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if you have a bearing problem, 


6°, here 1s 


your 


Heres Contour 


4 a o> answer... 
Never Before Equaiied) | 


You can solve your bearing problems in the research 
and development stages or on the assembly line by 
specifying custom-fabricated Flexible Bearings 

by Bushings, Inc 


For when you design Flexible Bearings by Bushings, Ine 
IN as original equipment you design noise, shaft-wear, 
vibration, shock and misalignment OUT 


Flexible Bearings by Bushings, Inc. have a mechanical 
bond between the flexing medium and the inner and 
outer members. They are available in two types: 
TORSIONAL for oscillating movement; PROTECTIVE fo 
insulating solid bearings against load, sudden shock, 


misalignment and noise transmission 


Flexible Bearings by Bushings, Inc. are custom-fabricated 
to YOUR specifications—to do the job you want done, 


i So, for fast, authoritative engineering help on your 
\o FULL DEPTH FOAM RUBBER 4 bearing problems or needs—on the production 
e IDEAL VENTILATION line or the drafting board—write Harvey G. Moore 
= at the address below. 
STURDY STEEL BASE 
« WITH OR WITHOUT 





For more than 15 years 
The Milsco ROAD Bushings, Inc. has custom- 
KING Contour Seat fabricated bearings in a | = = 
is the result of many wide range of metals and | 
hours of engineering - . | WIBRO-LEVELER | SILENT LIGN 
and styling, many thousands of miles of |. where sizes for hundreds of MOUNTS dampen | PILLOW BLOCKS te 
severe road testing. It is undoubtedly the . your different manufacturers. precision leveling all Flexible Secring 
most comfortable contour seat available any- , seating of machines features 
where. The ROAD KING is padded with , dollar 





extra-thick, extra live foam rubber with a 
choice of coverings: Elastic Naugahyde, Sil- goes 
ver Koroseal, or Genuine Flexible Cowhide. further 


MILSCO MFG. CO. @ 2756 N. 33rd ST. @ Milwaukee, Wis. 


4358 COOLIDGE HIGHWAY + ROYAL OAK, MICHIGAN 
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Catalogs and Bulletins continued 


with photos, cutaways, charts and other 
illustrations. Explains operating and per 
formance advantages of the engines. Allis 
Chalmers Mfg. Co., Milwaukee 1. 


Circle 61, inside back cover 


STABILIZED CERAMICS — Bulletin 
686 NP 1, 8 pp. Describes physical prop 
erties of nitride-bonded, recrystallized or 
self-bonded ceramics resistant to thermal 
shock, extreme temperatures, highly reac 
tive materials. Norton Co., Worcester ¢ 
Mass 


Circle 62, inside back cover 


CUSHIONING CORK-—Bulletin VC-501, 
2 pp. Discusses characteristics and per- 
formance of a vibration, shock and noise- 
controlling material. Properties are shown 
in drawing urves and charts. Korfund 
Co., Inc., 48-19C 32nd Pl., Long Island 
City 1, N. Y 


Circle 63, inside back cover 


SPEED REDUCERS, GEARS—Catalog, 
180 pp. Details of speed reducers, custom 
and commercial gears are given. Sizes, 
ranges, Capacities and types available, as 
well as illustrations, schematic drawings 
ind = specs » included. Grant Gear 
Works, In 154 Second St., B 


mie 


Circle 64, inside back cover 


PAPE CONTROL SYSTEMS~—B; 
12 pp, describes machine-tool cor 

tems from drawing stage to control tape 
and contro] unit. Explains how control 
tape is prepared and how machine-control 
unit uses tape information. A typi al ma 
chine is discussed and three case histories 
are given. Bendix Aviation Corp., 21820 
Wyoming Ave., Oak Park, M 


Circle 65, inside back cover 


CASTING PATTERN DESIGN—Prod 
t Data Sheet 2. 2 pp, gn nformati 


t10 


m relation o ndard casting practices 
to pattern an ting sign. Production 
factors su iinkage and mini 
mum _ section ich hen designing 
patterns and castings I ress Alloy 
Steel Casting (¢ 102 

Southampton, Penna 


Circle 66, inside back cover 


Letterhead Requests Only 


Mnaufacturers who published following 
literature ask that requests for copies be 
made on company letterheads, 


HYDRAULIC LINE TUBING—Bro 

chure, 10 pp. Explains construction, man 

ufacture, features, and provides list of 
specifications. Includes table of recom 

mended working pressures and size ranges 
Republi Steel C »., Steel & Tul Div 
24 E. 131 St., Cleveland 
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completely 
redesigned 


REEVE S sari-Speed MOTOR PULLEY 


Here is variable speed control in its most simplified form... 
variable speed control with new economy. 

Disc assemblies have just three main parts: two smooth- 
face, cone-shaped discs; and the belt tension spring. There 
are no other wearing parts to give maintenance trouble. 
Compact disc assemblies available in nine sizes, }2 hp. 
through 15 hp., to fit both old and new NEMA motors. 

Separately mounted countershaft assemblies are available. 
For complete information on sizes and available controls, 
write for Bulletin K36-V582 


Split section view of sliding disc shows how REEVES “close grooving” maintains 


filn of lubricant between hub length of fixed disc and bore of sliding disc. 


One lubrication point services entire disc assembly. 


New precision bases Four compact sizes to accommodate old and 
new NEMA motors in ‘4 through 15 hp. Sturdy bases are specially manu- 
factured to assure positive, easy adjustment and accurate speed control. 


Base and motor slide rods manufactured for precision fit and true alignment. 


Fully-lubricated shifting screw and precision features provide easy shifting 


REEVES PULLEY COMPANY 
vivisn of RELIANCE thbtininetes 


Columbus, Indiana 
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NEW BULK 
PACKING FOR 
SOUTHERN SCREWS 


.-tiqned, [pv you! 


DESIGNED FOR MODERN MATERIALS 
MOVEMENT, FITS ALL PRODUCTION 
LINES, WHETHER LARGE OR SMALL 


Southern Screw’s new bulk packing answers 
your long-time need for a conveniently sized 
industrial package that can be handled 
easily by one man without the use of power 
equipment, yet is ideal for mechanized mass 
handling with or without palletizing. 

Here's how Southern’s NEW BULK PACK- 
AGE con save you handling time, production 
time, storage space and paperwork. 


EASIER TO STORE @ EASIER TO OPEN 
and CLOSE @ EASIER TO USE © EASIER 
TO IDENTIFY @ HEAVY DUTY COR- 
RUGATED CARTONS ® DISPOSABLE 
PALLETS AT NO EXTRA COST! 


Based on the new pallet and carton system, 
standard packing quantities for each item 
have been established. For complete infor- 
mation, write for chart BP-1, to Southern 
Screw Company, Box 1360, Statesville, N. C. 
Wood Screws ¢ Stove Bolts ©¢ Machine 
Screws & Nuts ¢ A, B, C & F Tapping 
Screws © Wood Drive Screws « 
Warehouses: New York - Chicago + Dalias - Los Angeles 


scREw 


Steresweece 


COMPANY 


mORTH CamOLima 
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The Reason Why 


Secrecy 1S, we suppose, a good thin 
but it can easily be carried too f 
(PE—Dec. 16 °57, p. 24; Mar 

p. 102; Apr. 14 °58, p 52 

years, we have fulminated ov 

pany secrecy—the business of hidi 
processes or ideas under a bushel 
only competitors know about the: 
But, in the past ten years, the 
technique has been applied to ou 
tional developments. 

We agreed with the policy even 
tually developed of telling the publi 
what Washington was sure the USSR 
already knew. It wasn’t an ideal policy 

sometimes excellent chances to get 
credit for a real contribution 
muffed—but it was a workabk 

Somewhere along the line, how 
the idea was warped into the old 
cept of withholding news for 
reasons—in other words 
high brass decides it’s 
the people. Onc 
tional uproar over Sputn 

You'd think that thi 
would have taught its le 
the abuses are sti 
British success at 
our atomic showdown, even th« 
tive flight of Explorer II, on 
the facts were held up for n 
reason. Seemingly, the Army 
as loath to admit defeat as the Nav 

In that particular case, for 
days we were fed hoy th 
was orbiting. The 
ented from 
ing the facts that would have 
laymen an idea of what they are doing 


ontrolled 


“moon” 


missed—or were pre\ 


Scientists guessed Explorer II’s fate in 
or four 
hours. They'd have known sooner, ex 
cept that the fourth stage was so filled 
with scientific equipment that ther 


a half hour, were sure in three 


wasn't room for a signaling unit, a 
radio, to give the facts 

Even so, the Doppler trackers indi 
cated three drops in pitch to show 
three stages had fired—but no fourth 
The Cape Canaveral 
could be wrong, however, so scientist 
waited for the time the satellite wa 
due to cross Earthquake Valley, Calif 
No signal. So they waited the time of 
another circuit. No signal, and bk 
sides Fort Monmouth had « 
the lack of the fourth drop in Doppl 


instrument 


ynfirmed 
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had not fired, 


ton The fourth stage 
so Explorer II never got over 11,000 
mph . 

That was the time to say 
didn’t the Army set the Nav 
ample and admit failure? 

Or again, consider the case of the 
breakup of Sputnik I. Dr. John D 
Case of Ohio State operates a radio 
telescope with which he can track pea 
sized meteors. He reasoned that he 
ould also track Sputnik I. He did, 
ifter its radio was dead and nobod\ 
seemed to be sure where it was. He 
gave credit to two other scientists, 
Prof. Llovd R. Wylie and H. T. Ca 
tillo of the Physics Dept. at Witten 
berg Collegs Springheld, Ohio. Ther 

id noticed that meteors l 

ked simply by tuning in to the 20 
vcle broadcast band of WWY\ 
National Bureau of Standards sta 
tton. During the da 
sunlight makes the 
h is really a blanket of dust fro 
into a close-knit pattern 
VA signals are bounced bac 
earing in Ohio 


nosphere thins, so 


ionosphere 


n't bounce—unless a me 
leaves behind it a thin ion striy 
r trail that reflects the beeps to Ohi 
f it were da 
Anyway, Kraus got bursts 
m Sputnik I's trail three minutes 
indicating a 900-mile path. Kraus 
orded path after path, thus 
ern so he knew how | 


took per circuit and hov 


f bee DS 


ipproaching the earth 

night of Jan. 4, the “moon” 
r the earth 
the signal path split into 


the satellite was breaking 
next night, two of thes« 
} 


were breaking up, and b 


100 miles ov 


were eight fragments. One 
eared the next night, three on 
8. three Jan 
] Any parts of Sputnik I wer 
ifter dust too fine to det 
n’” that was 
rst of glory simph 
As Dr. Kraus ] 


De me of it in 


ind the final one 


expected 


t hit u 


Why wasn’t this story, certainly 


(Continued on page 147) 
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Today you can purchase precision flash butt-welded 
rings that require little or no machining to meet your 
specifications. Made from bar stock of finished gauge 
they can be produced to meet the same tolerar 
conventionally machined rings. Cost of pro 

materials of some rings has been reduced 

60%. Sizes and materials at present are lim 

bar stocks which can be furnished to pre 
dimensions. However, persistent efforts 

Welding engineers and the producers 

give promise of a widening range of sizes 

that can be manufactured by precis 


weiding 


This is another example of why y 


Welding first — if the problem is 


New Products Catalog 


Write t 


AMERICAN WELDING 


THE AMERICAN WELDING & MANUFACTURING CO 


140 DIETZ ROAD . WARREN 
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Whether you are interested in fasteners that will 
hold permanently “‘fast’’ or are “‘fast’’ to install, 
HUCK gives you both. 

Nowhere can you find so many desirable features 

as you'll get with HUCK FASTeners. 

POSITIVE MECHANICAL LOCK—can't slip, strip or 
wear loose. 

UNIFORM INSTALLATION—Every fastener identi- 
cally tight, automatically “torqued” by the in- 
stalling tool. 

TIME SAVING—Easily installed by unskilled labor 
up to ten times faster than ordinary fasteners. 
NO BUCKING—Whether headed or blind type, the 

tool ‘‘pulls’’ fastener tight from work side. 

NO WORK DAMAGE—Too! never touches work, 
can't dent, gouge or scratch the product. 

EASILY REMOVED—Simple tools afford fast removal 
without damage to product. 

ECONOMICAL—Installed cost is below most ordi- 
nary fasteners. 

Huck fasteners are niade in many types, sizes and 

materials. A Huck fastening specialist will gladly 

point out the one best suited for your needs and 
demonstrate their advantages on your product in 
your own plant. We invite your inquiry. 


MANUFACTURING COMPANY 





. Performance-proven 
2. Longer Life « No Pressure 


. Dependable Operation at 


. Improves Low-Temperature 


12 


REASONS 


WHY... 


Bendix* Electric Fuel Pump 
performs better ... lasts longer! 


. Eliminates Vapor Lock 


. More Gallons per Hour 
“Droop” 


6 
7 
8. Easy to Install and Service 
9 


75°F . Low Power Requirements 
' 10. Economical Operation 


Starting 11. Light Weight + Compact 


. Built-in Pressure Release 12. Rugged + Tamper-proof 


Learn more about this new ond improved fue! pump. 
Write for descriptive folder ond specifications. 


ECLIPSE Siision ELMIRA xv. 


aviation ComPoaation 


*REG. U. 5. PAT. OFF. 


New 
Engineering 
Handbook on 


TEFLON* 


Fully describes its advanced usage as a 
cushioning and insulating material for wire 
and tube supporting clamps. 


Send now for your copy of this new 20-page 
illustrated “TX” Engineering Handbook on Teflon® 
(Tetrafluoroethylene). Contains all latest information 
on Teflon® including chemical, thermal, electrical 
and aging properties as well as modern methods of 
handling it. Illustrates seven models of Teflon® 
cushioned support clamps which are available in 18 
standard types. Included is a comprehensive tabu- 
lated chart covering 28 tests, furnished courtesy of 
the Du Pont Company. Write today for free copy. 


®Du Pont Company registered trademark. 


LA BEE'Ce. CORP. 


4 ALGER STREET . LOS ANGELES 39, CALIFORNIA 


2480 BELLEVUE AVENUE + DETROIT 7, MICHIGAN *¢ Phone WA. 1.6207 
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Tangents continued 


dramatic as most of the others about 
the satellites, told in detail? It r 
mained for John Lear, Science editor 


if The Saturday Review, to tell three 


months later in his column of April 5 

(his seems to be bad reporting by 
the news services, as the earlier story 
on Explorer was bad publicity by the 
Army. What’s become of our vaunted 
ibility to get the news? We'd better 
recover it, and at the same time for 
get the arbitrary divisions of time that 
schedule occurrences to fit budget 
crises in Congress, the latest propa 
ganda “line,” TV news programs, o1 
newspaper and magazine editions. And 
ve must forget the distortions of truth 
that have been plaguing us 

Ilere are some examples of Pent 
gon distortion: Successful Soviet firin 
of an ICBM, called “unimportant,” 
untrue,” and “idle boast.” Firing 
Sputnik I, which brought th 
comments. Publicizing of a n 
that “solved the re-entry problem 
which actualy re-entered at less than 
the speed required for an operational 


missile (Mach aw tead of Mach 2] 
Snark 


Strategic rT mmand” is really 
“standard” in only four of 45 wings 
I'he atomic explosion underground 
was reported as something te it could 

kept secret, nant to discredit 
efforts at abandonment of such tests. 
Secretary Wilson reported Soviet cut- 


back on Bison bombers to justify cut 


backs on the B-52, but d dn’ t mention 


Soviet successes with the ICBM as the 
real reason 

These ca ire all ‘reported 
Thomas Braden, publisher of the 
Oceanside (Calif.) Daily Blade-Trib 
une, in “Why My Newspaper Lied,” 
in The Saturday Review for April 5 
It will bear reading by anyone. His 
conclusion is likewise worth remem 
bering—and doing something about. 
It is: “It would be well for Americans 
to bear in mind that the battle of the 
press to get the whole truth is their 
battle, and that the people own the 
right to know. Government officials 
have to be reminded, from time to 

1e, that they are granting no favors 
when they show the facts; they are 
doing what they are put there to do.” 

If we are so excitable we must be 
ted pap instead of meat, it’s time we 


found out EJT 


BRUNING-IZED FINISH 
DOUBLES SEAL LIFE 


YOU KNOW WHY the moment you take a piston’s-eye view down the 
bore of a Bruning “DECCTO” cylinder. Our exclusive B RUNING 
IZED mirror black bores increase seal life tremendously, and—the 
“DECCTO” saves you space, weight and cost in any application 


Specified as “Standard Original Equipment” on thousands of applica 
tions ranging from hypersensitive missile control systems to heavy duty 
industrial, automotive and military ordnance installations DECCTO"” 
is consistently and effective ly replacing cylinders weighing two to three 
times as much and costing two to five times as much 


Bore diameters 14/2" to 4 3000 psi working pressure 
to 10,500 psi 


COMPETITIVELY PRICED WITH FAST DELIVERY! 


DECCTO 


for specification 


Lav Breuning « — 


rr... Be & , & 7 IN C OLN RAS KA 
LOOK TO BRUNING, also, fo: 


QUICK DISCONNECT COUPLERS for industrial, agricultural, air- 
craft and missile applications . . . FUEL SYSTEM COMPONENTS 
for Aircraft and Missiles . . . plus DESIGN, DEVELOPMENT, and 
MANUFACTURE of CUSTOMER SPECIALS 


GET FULL DETAILS TODAY 


the BRUNING COMPANY P.O. Box 147 Lincoln, Nebr. 


Send me information 


NAME 
COMPANY 
ADDRESS 
CITY 
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At Last! 


a NEW, more efficient pneumatic 
pressure regulator that... 


* Eliminates cranking 
¢ Has greater operational range...50 to 4500 psig 
* Completely safe... accurate 


+ Adaptable to wider range of gas control requirements 


‘ |mportant News mevercorn 


CHECK AND PIN THIS AD TO YOUR LETTERHEAD 
AND WE'LL SUPPLY THE FACTS 


PLANT MAINTENANCE MARKING KIT 
for Marking Water , Heating and Air Conditi ¢ Systems 
The modern, low cost solution to plant equip- 
ment identification .. . now in use by leading 
manufacturers and service organizations. Pro- 
vides standardized identification, absolute 
legibility, and permanency at remarkably low 
cost. Kit includes 474 signs assorted over 59 
operational subjects. Easily applied in seconds 
Check for literature 





eee eee een eee . eeeeeee 


LUBRI-CAL MARKING KI 
Take the Guesswork Out of Your Lubrication 

An important preventive maintenance pro- 
gram. The Lubri-Cal Marking Kit consists of 
the proper frequency of numerals, letters and 
instruction nameplates for identifying lubrica- 
tion points and required lubricants on plant, 
production and operating equipment. Lubdr 

Cals are permanent, tough, oil-resistant trans 
fers;easily adaptable to any lubrication system 


MEYERCORD DECAL MARKING METHOD 
Decal product markings for “difficult surfaces” 
Heat, abrasion, weather and many of the new 
industrial surfaces are deadly enemies of most 
product markings. But not to new, improved 
Meyercord Decal Markings—types C,G,J and 
H (heat resistant). One of these new markings 


will almost certainly solve the problem. For 


’ exact recommendations ask for new brochure 
i hieved by Marc tta 


A major step forward has beer 


with the NEW RV-23 Pressur 


e Regulator. By employ 


pressur a the MEVYERCORD co. 
ratel ' Dept. U-318, 5323 West Lake St., Chicago 44, illinois 


WAGNER 
HYDRAULIC 
BRAKE SYSTEM 


SrTeCCeereartee ws 


Models Regulator 4" dome loaded pneumatic 
pressure reducer. Hand type or remote 
“trol type 24 V.D.C. Solenoid operated ° f il 
Pressure Inlet, outlet, and gage ports per Provides sure stops or sma er cranes 
Choracteristics MS33656-4 
et pressure range — 250 to 4500 psig W agner now offers a new 6” x 3” size hvdraulie 
oof pressure 6750 psig 
burst pressure—11,500 psig brake to provide the correct braking system fi 
Outlet pressure range — 50 to 4000 ; 
psig floor oper ited pendant controlled cranes, mon 
proof pressure — 6700 psig 1] 
hevet avenene« NED asin rail cranes o1 ll cab operated cranes. The 
Rated Capacity 0.1 (SCFM PSIA hydraulic brakes will stop your cranes safely 
as defined in MIL-R-8572-A a -¢ 


easily ... economically. 


ay 


Let your nearby Wagner Sales Engineer h you 


pul they ght braking svSe 


SS 2) . < 
tem on your small or 


MV-36 
three-way 4 %"" 60 psi 3" N.C. 350 large cranes—let him 
WU psi General 1000 ¢ ntegral psi Inter 
ure Purpose Solenoid ? snoid Relief Pressure _ nally Piloted help you with tension 
Regulator Solenoid ' 
control or hydraulic ac- 
Se ee ene ee tuating problems 
rble for consultation 


him today, 


Wagner Bulletin Il 


Wagner Electric Gorporation 


6406 PLYMOUTH AVENUE, ST. LOUIS 14, MO., U.S.A 


wiss8-3 





VALVE CORPORATION 


’ 4 / ur ai 





P.O. BOX 330-H BOONTON. NWN. 3 
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DESIGN ABSTRACTS 


Joining Plastics Parts 


Four methods (blind riveting, press 
ng, induction welding, spin weld 
of joming plastics parts thermal 
escribed and design consideratior ee Oe ; . 300 | 
discussed. Resulting strengths injection molded or extruded 
ince limits, equipment and power 

: ' 7 } , Abstracted from Polycarbonate Resin by 
q lirements anc Ippli¢ itions ite R. J. Thompson and K. B Goldblum. General 
Electric Co.; Modern Plastics, April 1958, 575 

Madison Ave., New York 22 


included 


Abstracted from “Methods for Joining Plastics 
Parts’, by A. J. Cheney and W. E. Ebeling 
E. |. du Pont de Nemours & Co., Inc., SPE 
Journal Mar 1958 Security Bank Bidg 
Athens, Ohio 


Electro-hydraulic 
Control Systems 


Communication and 
Guidance in Space 


The need for 


travelling vehicles is 


ivoidable inaccuracies in launching 


imperfections in the rocket, and con— 


. : 
ditions prevailing at time of launch 


I 
Che IP] le types of 
} } 

mmand, inertial, 


] 1 +h 


strocted from Electro-Hydraulic Control 
tems by E. J. Rivoira, H. M. Fuldner, O. L 
ily, Cincinnati M Machine Co Cincin 
af 9 


Abstracted from i erspoce Cx mmun ofion 
and Guidance > M. Bormon, Armour 
Research Foundation Illinois Institute of 
Technology, Chicago 16 


Humanities in 
Engineering Curricula 
Coatings for Metals 7 
in Temperatures to 2400 F 


Abstracted from “A Humanities Teacher Looks 
at Engineering Education by T. F. Green 
Basic College Michigan State University 
Journal of Engineering Education, March 1958 


University of Illinois, Urbana, | 





Abstracted from Corrosion- and Oxidation 
resistant Coatings for Metals for Operation at 
Temperatures from 1000 to 2400 F by J. V 
Long, Solar Aircraft Cx SAE paper 46 C 
48 Lexington Ave., New York 17 











Polycarbonate Resin 
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SMALL SIZE 


VIKING PUMPS 


Built to Meet 
Your Needs 


- « « FOR 
PRESSURE 
LUBRICATION ‘ 
% te 3% G.P.M. 

Ask for Catalog 8X 
Small pumps available in mounting ar 
rangements to fit your equipment — 
stripped models or standard construc 
tion. Suitable for pressures to 500 PS 
handling lubricating oils. Packing or me 
chanical seal. 


- « « FOR 

COOLANTS 

5 te 35 G.P.M. Ask for 
Catalog JX 

Pumps for delivering machine too 

coelants in smooth, positive flow 

Handy port location — just turn cas- 

ing in bracket to fit your piping, Re 

lief rotor eliminates need for bypass 

equipment 


... FOR 
5 to 18 G.P.M 

Ask for Catalog 8X 
For smooth transfer of any clean liquid 
— thin to thick. Available in any mount 
ng arrangement. Pump available in cast 
ron, steel fitted, bronze fitted, a 
bronze, stainless steel and many other 
materials. Packing or mechanical seals 


«+. FOR 
HYDRAULIC 
APPLICATIONS 
5 to 200 G.P.M 
Ask for Catalog Ix 

Suitable for pressures up to 500 PSI 
on hydraulic oils, intermittent 

250 PSI on continuous 
Bracket mounting permits 
pump to fit your equipment 


Tiny: 
VIKING 


>a? Pump Compan 
Ve 7 nd — tied 
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put your finger on 


This magnified minuscule 
electrical part is another 
Advance Stamping which 
saved production costs. 


Yes—bigger profits from smaller 
parts are very possible when you engi- 
neer in Stampings—especially Advance 
Stampings. As Specialists in Small 
Stampings, Advance has been helping 
metal working industries of various kinds 
attain higher production at lower cost 
for over 35 years. 


Here are typical Advance Stampings 
which have been fabricated in different 
materials to meet tolerance specifica- 
tions, delivery and price. 





Send us your bive prints or ples for q ions. 
Advance engineers are available to consult on way 
to improve your competitive position. 


ADVANCE STAMPING CO. 


12029 Dixie Ave., Detroit 39, Michigan 


> 
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Does this 


PROCTOR INFINITE 
WATTAGE CONTROL 


have a place in your product ? 


This Proctor bimetallic control offers...accurate, yet 
inexpensive control of average wattage input...new 
. ease of calibration . . . full control 
between 6 and 100% of rating... voltage compensation 
at all settings except “FULL’...double line break at 
the "OFF" position. 


circuit simplicity . . 


A bimetal, heated by the load current, cycles between 
“make” and “‘break.’’ The length of the ‘make”’ is con- 
trolled by positioning a figured cam. Contact action is 
clean without either ‘‘creep" or ‘‘snap.” This is the exclusive 
Proctor design that makes high capacities possible. 

@ These Proctor controls are small and easily installed. 


@ They have a minimum of operating parts and elec- 
trical connections. 


@ There are no motor driven cams or sliding contacts. 


@ Life tests up to 4 million cycles show negligible con- 
tact wear. 


@ 236 volt A.C. models are available up to 3000 watts. 
@ 118 volt A.C. models are available up to 1500 watts. 


eeeeeeeee ee eee eee eeeeee ee eee eeeeeeeeeeeee 
Ask for bulletin No. G-57A, giving com- 
FREE I plete details of the Proctor Infinite Watt- 
age Control. Write or phone for your 
copy today. 
Equipment Division 
PROCTOR ELECTRIC COMPANY 
3rd Street and Hunting Park Avenue, Philadelphia 40, Pa 
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NEW 
BOOKS 


Work Simplification 


GeraLtp Napter, Professor of [tidus 
trial Engineering Washington U., St 
Louis, Mo. Published by McGraw 
Hill Book Co., Inc., 330 W. 42nd St 
New York 36. 6x9, 292 pp- > ) 

\ practical book for application 
the principles and techniques of 


} 


simplification. The 


book explain 
k-saving proce 
little in 


formation is given about why the tech 


techniques of this w 
and how they are used; very 

1 1 ‘ ] j 
niques work, or about the background 
ind de velopment of the concept 


The book tells how to analyz 


] ] 
] 


improve manual work methods to in 


crease productivity, reduce fatigue, 
eliminate danger, and save materials 
It clearly describes the techniqu 
lustrating their application to diff 
ent types of work with many examples 
The book will be useful to 
cerned with effort and efficiency in 
work, whether in a factory, store, office 


hospital, or home 


all con 


FAST’S 
Model B 
Coupling 





Sleeves 
supported 
on hubs 





Positive 
lubrication 


Unique * 
centering 
of sleeves 











reduces downtime and upkeep 


for light 


) profit I 
i Can pron 


in diameter 
The 


same 


Mod« 


featur 


world’s 


years. Yo 


Engineered Products 


Sold with Service 





Basic Motion Timestudy 


B. Batrey, Director, and 
Raven Prescrave, Vice-President, |] 
D. Woods and Gordon Ltd., Toronto 
Published by McGraw-Hill Book Co 
Inc., 330 W 42nd St., New York 36 
6x9, 195 pp. $5 

Written for the reasonably qualified 
timestudy 


GERALD 


man, this practical manual 


combines the theory of motion iden 


tihcation and timing with a workable 


method of applying the resulting time 


The procedures 


(Continued on page 153) 
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“I 
K Wy Ps 


| 
em, 


Ay, 


ih 
MTA 3 
il 


“Sf 


cnet tiny 


from the 


=to-medium drives! 


Y 


eering set 
Write 
Korrers Company, 
ng Dept., 7105 
, Maryland 


PASTS Couplings 


BEV EE: i. 
SEA E ss 


now re-consider the 
use of bevel gears—due to the latest 
Gleason coniflex system of bevel 
gear proportions which we em- 
ploy—to minimize gear mount 
ing problems and for less 
trouble after assembly. Costs 
are less by this method, better 
finishes and smoother gear 
operations are a result, and 
because bevel gears are so 
efficient, they can now be used 
more extensively than ever 
before 


We can make bev up to 
3” in diameter with up to 16 di 
ametral pitch for such products 
as instruments, ools, dif 
ferentials, appliances, and fish 
ing reels. Process bevel gears 
precision engineered, deliveri 
are prompt 


Designers can 


ny 
oS” 
af 
on | 
~~? 


* 


" 
el gear©rs 


power t 


ire 


Send bive prints or specs for prompt estimates to the 
specialists in the Fine Pitch Field 


= Process GEAR company 


ee Me a 
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RowbottomfrCams 


...a size and type for every application 





Rowbottom service on cams is complete... from 
cooperation on design through final production 
. an inclusive service. And Rowbottom’s long, 
specialized experience in cam production and 
cam production only, is your assurance your 
specifications will be accurately met. 
This experience applies to all types and sizes . 
box, barrel, side or indexing . . . also cams hard- 
ened and ground for specially tough serv- 
ice, with bores and shapes exactly to your 
specifications. 
You are invited to make Rowbottom your 
“Cam Department’. Remember: the names 
“Rowbottom” and “Cams” are synonymous 
. when you think of one you think of the 


The ROWBOTTOM MACHINE CO. 
30 SHEFFIELD ST., WATERBURY, CONN. 


Rowbottom also builds Cam Milling and 
cam Grinding Machines for the economi 
cal production of cams of all types. Lit 
erature sent promptly on request. 


y PILLOW BLOCKS 
AND FLANGE BLOCKS 


e 4 


Browning Manufacturing Company, Maysville, Kentucky 


Baouning 
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POWER TRANSMISSION 
EQUIPMENT 


other. So when you come to “Cam Headquarters” 
you get the benefits which only experience can 
provide, and the cams which will meet your 
strictest requirements with utmost adequacy... 
cams which definitely will help you in product 
improvement. 

New brochures showing a wide range of cam 
types produced by Rowbottom are just off the 
press. Send for them . . NOW! 


we HEAVY-DUTY DC-TO-AC 
CONVERSION UNITS 


Rated for continuous duty 


Oviput: 115 volts 00 t Frequency Regulation 
1500 volt-amps 0.8 PF (no load t 
input: 12, 32, 115, 


—_" Rugged Construction 
ts d-« 


tion-resistant beari1 
Output Frequency 
60, 80 cycles 


ings; welded-on stec 
dripprooit enclosure 


Voltage Regulation: 20 duty ball bearings 


FREE Ask for GEC-1503. Write Section 
General Electric Co., Schenectady, N. Y 


~ 
BULLETIN’ GENERAL (96) ELECTRIC 
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New Books 
the mot 
tf these principles are des d, and 


examples are result- 


i 
ing time data et standards 
through di 


study or th of elemental 


‘ 


iQ manual 


ect 
tandard-time dat 


oted to the cd | it of 


exampl 


tandards t 
Feedback Control Systems 


Orro J]. M. Smrru, Professor of Ele 
trical Engineer U. of Calif 


1957 Supplements to ASTM 
Standards 
\STM 6 Race St 


} 
' 
ind defnit vh ith 
f 
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napter is de- 


You get MORE than accurate counting 


with 


SODECO Electric Impulse Counters 


SODECO just starts with counting accuracy. With SODECO 
Electric Impulse Counters you get many additional built-in 
advantages which enable you to use them for your toughest 
counting problems. For example 


\ 


Fast—counts up 
impulses/sec 


Compact — suitable for 
flush mounting 


Low power demand - 


sed in electronic cir- 
SODECO TYPE TCeZ SODECO TYPE TCeF _ 
Instantaneous Mechanical Reset instantaneous Electrical Reset cuits. 


@ Just touch the togg Counter © Counter s ele “a 


Both types are available with auxiliary contacts which allow you to connect 
them to other counters for applications such as batch counting, recycling, ete 


No matter what your 
counting problem, you 
can count on SODECO 
for the answer. Write 


LANDIS & GYR, INC. 


45 West 45th Street New York 36, N. Y 


for complete informa- 


tion. 


zinc alloy 
component 


GRC die casting helps Lionel 


achieve 


finy part authenticity 


iw r 
' & 


atite 


a. o casting | etin or send prints : Pa ™ P 
or quotation Nee ) : J \ 
GRIES REPRODUCER Ae 


d Avenue, New Rochelle, N. Y . NEw Rochelle 3-8600 
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To meet your Specific need 


complete power = 


." 


’ 


selectivity 


from 3 to 90 HP nS y 


4-cycle single cyl. 
3 to 1212 hp. 


- 


specialists in 


HEATING 
ELEMENTS 


This quantity production heating 
element for W.G.C. heats the nut 
ball screw actuating rod on an air- 
plane landing gear assemodi 

melt out ice, it is 

fore landing gear is raised or 

It embodies a l thermostat 
which holds temp. to approx. 250°F 
if you have a special heating 
problem let us solve it for you. 
We are specialists in light-weight, 
tough, flexible elements of any 
shape or size. Units may be de- 
signed to operate under high 
pneumatic pressure. Insulation 
may be Silicone Rubber or Neo- 
prene. Elements may be immers- 
able or resistant to corrosion. All 


ELECTRO-FLEX 


solves another 
difficult heating 
problem. 


THIS TIME FOR... 


Western Gear Corporation 
Lynwood, California 
Performance: —65°F. ambi- 
ent to 450°F. heater temp 
Material: Silicone vulcanized 
into precision metal clamp 
Rating: 400 W, 115 Vv, 40 

w/sq. in 








units meet USAF specifications. 





In selecting an engine 
for your kind of equip- 
ment, it’s good sense to 
pick a power unit that 
is neither over-powered 
nor under-powered for 
the job. 


send for free illustrated booklet 


Electro-Flex Heat,INc. 


83 WOODBINE ST., HARTFORD, CONN. (CHapel 7-2401) of 


“FIRST with STANDARD ELEMENTS” =~ 


The Wisconsin line of 2-cylinder 
Heavy-Duty Air-Cooled soto 1S tp 
Engines provides a com- 
plete power range from 
3 to 56 hp., in 4-cycle 
single cylinder, 2- and 
4-cylinder models, to fit 
every power need in this 
broad bracket. There 
are no “power blanks” 
or open spots in Wis- 
consin model-to-model 
power continuity. 


OUTSTANDING 
FOR STEAM 
SERVICE 


V-type 4-cyl. 
15 to 56 hp. 





Here is complete power 


selectivity tailored to the job and the equip- 
ment. But of even greater importance are such 
features as heavy-duty design and construc- 
tion; traditional high quality in all details; 
load-lugging high-torque performance and de- 
pendable all-weather AIR-COOLING from low 
sub-zero to 140° F. . . . plus exclusive speciali- 
zation in the manufacture of air-cooled engines, 
backed by more than 2,000 Approved Service 
Stations. 


You can recommend and specify Wisconsin 
Air-Cooled Engines with confidence in your 
good judgment. Write for free copy of Engine 
Bulletin $-223. 


Kuewls 
ei. Ne 
iv FF 


ee MILWAUKEE 46, WISCONSIN 
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WISCONSIN MOTOR CORPORATION 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 


Direct Operated 


SOLENO, 


Stainless steel 
valve and seat. 
Sizes: ¥2" to 3”. 
Write for facts. 


Job after job, these Johnson 

Direct Acting Solenoid 

Valves are proving an ideal answer for service on steam 
lines. Their design removes the solenoid proper from the 
heat of the line, permits a leverage system with ample 
power to open against differential pressures up to 150 Ibs 
There are no pilot valves or auxiliary pistons, and con- 
struction is really heavy duty throughout. You will find 
their inherent simplicity and instant response will solve 
a lot of operating problems like no other valve can 


q b We ase wie 
Three Rivers, Mich 


PRODUCT ENGINEERING + May 12, 1958 





New Books 


continued 


alloys, magnesium-base alloys, 
electrodeposited metallic 


tests 


base 
coatings, Cor 
rosion 
testing. 

Part II] 
ceramics, thermal insulation, 
terials, soils. 


includes 


and general methods of 


covers cement, concrete, 
road ma- 


Part IV 


wood, 


waterproohng, 
stores, 
sandwich and 
tests. 
Part V covers fuels, petroleum, aro 
matic hydrocarbons, engine anti 
freezes. Part VI includes rubber, plas- 
tics, electrical Part VII 
is on textiles, soap, paper, ad- 


paint, naval 
cellulose, wax polishes, 


building constructions, fire 


insulation. 
water, 
hesives, shipping containers 


Lefax Engineering Formulas 
and Tables 


Published by Lefax, Ninth and San 

son Sts., Philade — 

63x37, 396 pp. $4.7 
Pocket reference le containing 


Lk x »seleaf, 


basic formulas, design data and tables 


for civil, mechanical and electrical en 


The 


mathematics 


cineers twelve sections include; 


measures, materials 


gauges, mechanics, electricity, hydrau 


structural 
cTere, pipe 


data, reinforced 
tables and 


con 
steam mathe 


matical tables 


Nondestructive Testing 
Symbols 


Published by American 
ciety, 33 W. 39th St., 
6x9, 10 pp. $1. 

This publication s¢ 
be used for specifying 
tests. Symbols for radiographic 
netic-particle, and ultra- 
sonic procedures are included. It is 
now possible to specify with a single 
test 


Welding So 
New York 18 
ts up symbols to 
nondestructive 
mag 
penetrants, 


symbol the type of required 
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need metal components of 


NIRICATE S| 


..-With accuracies to 0.0005 in.? 
Let BART LECTROFORM them for you 


When shapes are too complex to machine or cast . . . when 
thin walls and super-fine internal finishes are vital... Bart 
Lectroforming is often the answer. And no other process 
approaches it for maintaining identical dimensions through- 
out mass production runs. 

In Bart Lectroforming, your products or parts are built 
up electrolytically on removable matrices. 
ondary operations to alter tolerances 

Products successfully Lectroformed include many of “diffi- 
cult” form for electrical, electronic, and other precision 
applications, in many metals and metallic combinations. 

Explore the vast new design ties of Lectro- 
forming when your product is at drawing-board stage. Bart's 
research and development facilities and experience are at 
your call. 


Precision Mechanical Tube-Forming, Too 

The F. C. Kent Company, a division of Bart Manufacturing 
Corporation, offers 44 years’ experience in the production of 
precision-formed tubular parts for the aircraft and electronic 
industries. Inquiries are invited and catalog is available on 
request. 


There are no 8eC- 


ing ft ossi bili 


sai” 


MANUFACTURING CORPORATION 


ELECTROFORMING + 
CHEMICAL PUMPS 


A FR I 227 Main St., Dept. P, Belleville9, New Jersey 


PIPE LINING & COATING « PLATER 


* ENGINEERING DESIGN SERVICE 


ASSURED SELF-LUBRICATING SECURITY 


wre LU BRITE 
_ a BEARINGS 


Yee we 
Indvetret Machnery 


= when 
tev omen! 


Bot ng = & righ 
Temp Equipment 


hem col & Befne 

Precensinn Plant 
Lubrite seli-lubricating bearings offer great versa 
tility in hundreds of fields where dependability 
and superior pertormance are of prime importance 


Lubrite Bearings with « 
maintenance-tree 


lean permanent 
self-lubrication are designed 
to withstand severe loadings. temperature ex 
tremes. submersion orrosion anda other adverse 
conditions 


Lubrite may be just 
your designs to 


the bearing you need in 


obtain better resuits 
Consult our | LusRive 
application 


Engineering 
No obligation 


Department on yo 


Available 
with mplete 
SELF-LUBRICATING 
BEARINGS & WASHERS 


New 


technical 


soon Manvol No 56 
nformation 


BUSHINGS 


abov! 


te for your 


copy 


LUBRITE DIVISION 


MERRIMAN BROS 


195 AMORY STREET, BOSTON 30 
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NOW, 3 NEW FORD INDUSTRIAL ENGINES... 


~ 
= — 
r aw Meet the new Ford Super 
p 0 ‘aI A | ‘ hea Heavy Duty V-8’s . . . built 
to handle the big jobs easier, 
wy 4 


at less cost. The most modern 


h3 ’ in the industry, they feature 
4 new high-turbulence combustion chambers 

cu in new fuel induction systems . . . new lubricatior 

* . systems and provide more horsepower per 


pound ol engine weight than ever before possib ‘ 
Check Ford’s fu ne of 4-, 6- and V-8 evlinde: 
engines. Most are available as engine assemblies 


or complete power units, foot- or skid-mounted. 


INDUSTRIAL ENGINES 
AND POWER UNITS 


Ford “534” V-8 Ford “477” V-8 Ford 401" V-8 YOUR JOB IS WELL-POWERED WHEN IT’S FORD-POWERED 





7 
(es be 
. - 





























INDUSTRIAL ENGINE DEPARTMENT 


FORD Division of FORD MOTOR COMPANY, P. ©. 8OX 598, DEARBORN, MICHIGAN 


with 


conract MD PNT 


PINS 


“on Multi-Swage Parts 


SMALL PLASTIC PARTS 
over 3000 in open stock %~OAVINGS 


also PRINTED CIRCUIT 
MINIATURE PARTS 
STOCK. PARTS FOR RAPID 


DELIVERY . . . FREIGHT PREPAID TERMINALS Contact pins, terminals, jacks or 
ANYWHERE IN THE U.S. IH any small tubular parts. Maximum 
Pipco specializes in small industrial — %4"' diameter x 1%" length 

plastic parts (injection molded Cs a Send sketch for votations. 
and extruded) in Nylon, Hi-Den- Gala) 9 
sity Polyethylene, Polyethylene, 
Butyrate and Vinyl. Parts include JACKS 


gears, rollers, spacers, wire tips, BEAD CHAIN DRIVES 


ee 





bumpers, closures for round, 
squore, rectangular, oval and tri- mm, SE” low-speed positive drives or motion transfer 
angular tubing; caps for angle —— +++ Gt for less cost! 

teel; . 
yom ope and —- nen FRICTION 
ruded plastic welting, ’ CONTACTS 
and “E’’ shape extrusions, etc. 
Custom parts that fit Pipco auto- 
matic production processes, are 
also available. 


FREE CATALOG . Send for Multi-Swage or 


Small parts with a big reputation. . ° . 
Write for our latest catalog, SOOA. Bead Chain Drive Catalogs! 


PIPCO INTERNATIONAL CORPORATION 
1757 Stanford Street — Santa Monica, California THE B EAD CHAIN MFG. co. 


Offices & wdrehouse stocks at Santa Monica, Chicago and Bridgeport, Conn. 




















92 Mountain Grove St., Bridgeport 5, Conn 
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Boost production... 
cut fatigue with 


Westinghouse 
Air Circuitry* 


“Westinghouse Air Circuitry is the appli- 
cation of pneumaticcontrol to industrial 
production operations a proven 
method of stepping up machinery out 
a 


These 


increasing operator efficiency 


pneumatic devices are low in 


cost... easy to install extremely 


accurate and reliable 


“H" CONTROLAIR’ 
VALVES: 


3- and 4-way directional 
valves—accurate pressure 
control in small increments 
—hand, foot, knob, or cam 
operation—maximum  de- 
livery pressure: 60, 100 
psi—port sizes a ips— 
maximum operating temp- 


erature: 200 F 


THREE-POSITION 
CYLINDERS: 


noncushioned—3 stroke 
positions—foot and swivel 
mounted—2 -6 in diam- 
eter—maximum operating 


pressure: 250 psi. 


MULTI-POSITION 
CYLINDERS: 


noncushioned—4, 5, or 7 
stroke—small diameter — 
tough, corrosion-resistant 
construction—maximum 


operating pressure: 250 psi. 





Consult your nearest Westinghouse 
Air Brake Distributor 


the classified phe yne 


“Cylinders: Air.” 


He’s listed in 


directory under 


Westinghouse Air Brake 
COMPANY 


Industrial Products Division 


WILMERDING ()X) PENNSYLVANIA 
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Current 
Reprints 


put #FEINZE in your designs 


Selected 


cent 1ssu 
have been reprinted in convenient 
form for filing ng as the suppl 
lasts, readers in | id Canada can 
secure one cop' of 

prints without charg« 

of the Reader Service Cat 
inside the Note tha 
be used within 60 
than 


price list at 


| 1 
DacK COVeI 
card must 


More 





publication date. lf 
ct PS l ded, Sct 
of this listing 

While th ipply lasts, singl 
following 


ng the 


NEW 
PPEINZE 
 GEARMOTORS 


Circle 24 
with 


reprints 
‘ 


Re ice r Sel 


Semiconductor Rectifiers 


Midget Batteries 


S 
Ma 


cue Choice of § 


Sandwich-panel Facing Materials 
\ » d f 


Drives-— 
( 
Speeds | 
Fan Selection 


Apr Q . . | ] Powerful 
, : Heinze Gearmotor 
fract r 


Circle No. motors 


Circle No. E. 22 


Silicone Rubber Parts 

I method ' 

(sears, | 

from finely 

Felt 
geartrain guard 

Pressure Drops in Air Valves against oil leakage. Oil-impregnated 


long tr 
E 


E 2 ions and ts are made 


, 
hardened steel 


Circle No 


+ 


Circle No. F 19 ELECTRIC COMPANY 


we Mass 


Plastics for Abrasion Resistance 


la 
HEINZE ELECTRIC COMPANY 


6s wre ‘ eet, I 


Dep't 


we M ass 


Circle No. EF. 18 


instrument Bearings for 300 F and Up 
What happen t i i t 

; | , : : hii 
i | 
No. E 17 


vert ma 


Circle 








(Continued on 


159) 





pare 
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SEARCHLIGHT SECTION——— 











STOCK ENGINEERS—SCIENTISTS 


R&D 
Opportunities in 
| CALIFORNIA 
with Sylvania 


Creative assignments are of- 
fered by Sylvania’s Mountain 
View Laboratories. If you 
qualify for any of the posi- 
| tions below, write us today. 


ELECTRONIC ENGINEERS 


Advanced R&D in the fields of 
electron counter-measures and 
electron systems; responsible for 
circuit and equipment design and 
development in the areas of trans- 
mitters, receivers, analyzers, di- 
rection finders, data handling, RF 
circuits and antennas. 


iINING cuT 5O% MECHANICAL ENGINEERS 


To work with project teams doing 
mechanical development in varied 
areas including servo and power 
gearing, heat transfer, fabrication 
human engineering, electronic 
packaging, antenna design 


gicHt cur ZO% 


SYSTEMS ENGINEER 


| Perform advanced systems analy- 
sis and synthesis applying back 
ground in BE, math or physics to 
problems in the areas of radio and 
r rowave techniques, 





PHYSICIST 
Application of electromagnetic 
theory to problems in radio wave 
| propagation and microwave an- 
For cost-saving design nee tennas and component develop- 
ment 


“ “ MICROWAVE TUBE SPECIALIST 
DRESSER Know-How © pe ™m advanced — owe 
se tubes such as Klys- 


irf 
trons, Travelling Wave Tubes and 


runs rings around old methods! a 





There are also openings for 


l'ake this expansion clutch ring, for instance! PRODUCT ENGINEERS 


The manufacturer reduced machining by 50%, FIELD ENGINEERS 
cut weight 70°% by switching from steel castings MATHEMATICIANS 
to Dresser Rings. STATISTICIANS 


Dresser starts with a flat plate. Flanges it, rolls 


; 7 Bylvc 1 f 
it, dickers it and flash welds it into an accurately ae oy com ee aes 


University . . . and our liberal employee 
<i7e Ac slivera , —_ ; ac benefit program includes company ae- 
sized ring. As delivered by Dresser, it needs sia ak tls ar alee 
minimum machining inside, and minimum stock study. Salartes are commensurate with 

. nate training and experience. 
removal outside. The angle between the flanges 
and the ID is held dead square. MOUNTAIN VIEW LABORATORIES 
If you can visualize your product, or parts, Electronic Defense Lab. 
as a roll-formed and flash-welded Reconnaissance Systems Lab. 


unit, we may be able to help you 
make a better product at less cost. 
Send your sketch or print, we'll 
make recommendations at no cost Please send your reaume to 
to you. Or ask for free Dresser Mr. J. C. Richards 


Flash Welded Rings ne y SYLVANIA 
me “Q SYLVANIA ELECTRIC PRODUCTS INC 
DRESSER: 


Manufacturing Division 
119 Fisher Avenue, Bradford, Pa. ' 


Microwave Physics Lab. 
Microwave Tube Lab. 





P. O. Box 1296 
Mountain View, California 
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Top-Hat Quality 
IN 
Perforated Metal 


The popular Diamond Per- 
forated-metal patterns shown 
above are only a few of the 
many illustrated and describ- 
ed in our 32-page Catalog 
No. 39. All of these standard 
patterns are available in a 
wide range of unit-opening 
sizes and we are always equal- 
ly pleased to quote on orig- 
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inal designs of any type or 
size. 
Catalog 39 also illustrates 


and describes our high-quali- 










ty lines of Ornamental Cane, x x x 
Perforated-Metal Sheets for are 
Acoustical installations and 3 Sis 
Heavy-Duty Architect ural PQDQUD 
Grilles. Write, today, for a IAISdis¢ 

ALALA 





free copy. 


Correspondence is especially invit- 
ed regarding ANY requirement 
for perforated-metal panels or 
parts. We are equipped to fabri- 
cate special sections to any desired 
extent and welcome opportunities 
to make money-saving suggestions. 


DIAMOND MFG. CO. 
PA. 


Manufacturers of DIAMONTEX, the Perforated 
Metal Lay-in Panel for better Acoustical Ceilings 
New Bulletin No. 47 gives complete illustrated 
information. Write for free copy 





WYOMING "**ss.c*" 
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| Large table analyzes relative 


Current Reprints continued 


Textured Steel 


l'ypes available hen, where and 
to use it; two new processes. Mar 
58, p. 73 Circle No. E15 


Which Adhesives for What 


How to apply them and to what meta 
vith data tabulated for fast reference 
Mar. 17, 58 Pp 79 Circle No. E. 14 


7 Ways to Start High-inertia Loads 
performa 
as an aid in match 
ing a specific load condition. Mar. 3, ’58 


of each basic method 


p. 75 Circle No. F. 12 
Which Way to Make a Cam 

\ recognized authority shares his ex 
perience by means of a tabulation cov 
ing characteristics of 31 methods. Mar. 3 
58, p. 67 Circle No. E 10 


QUANTITY PRICES 

For single shipments of any one title 
to one address, on orders accompanied 
by remittance, quantity orders will be 
supplied at the following prices as long 
as the supply lasts 


Quantity Price per Copy 
5 $0.25 
sO 0.15 
10 Write for quotation 
Shipments will be made prompth 
from stock, and prices include ship 
ping charges. This service is offered 
only on request from US and 
Canada. Make checks payable to 


PRODUCT ENGINEERING, a1 
address orders to Reader Service Dept 
PRODUCT ENGINEERING, 
West 42nd St., New York 36, N. Y 


330 








‘Sure we have 


hard and you u 


USE READER 


SERVICE CARD FOR 


eee eeeeee 


eeeeeeee 






Series 101A 
150 psi Air 
1500 psi Hydraulic 
Meet JIC Standards 
Fit 


others won't! 


a\\ 

Cylinders 
give power 
new dimensions 
in close quarters 


where 





Compared with cylinders of conventional 
design, having the same size bore, and 
activated by the same operating pressure, 
O-M's original Internal Key-type Cylin- 
ders develop more power in 4 less space 
on both air and hydraulic circuits. 

These compact, powerful components, 
that fit where others won't, are ruggedly 
constructed to stand up under protracted 
service within a wide range of operat- 
ing pressures. The O-M Internal Locking 
Key simplifies disassembly, inspection, and 
service with no alignment problems in 
reassembly. Besides, the ports can be 
oriented to any position. 

The unique O-M design also assures 
maximum versatility. By using a majority 
of standard parts, you get the advantage 
of “special” cylinders designed to do your 
job better at a very nominal cost over 
standard cylinders. These and other engi- 
neering advantages and economies of O-M 
Internal Key-type Cylinders suggest uses 
in a wide variety of original equipment 

O-M Internal Key-type Air and 
Hydraulic Cylinders are available in a 
complete range of sizes (1%” to 8” bores) 
with standard or heavy-duty rods. Com- 
pletely interchangeable parts and mounts 
Immediate delivery on many sizes 


Mail Coupon topay for Bulletins 101A 
(O-M Internal Key-type Air and Hy- 


draulic Cylinders), and 105 (O-M Series 
T-H Heavy-duty Hydraulic Cylinders). 






ORTMAN-MILLER MACHINE CO 





15 143rd Street, Hammond, Indiana 


CL) Hove representotive coll 
(CD Send Bulletins 101A ond 105 


Nome Position = 
Company 

Address 

Cn Zone State 





MORE INFORMATION 
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BEFORE... 


Separate Boits, Nuts 
and Washers 
complicate inventories, 
increase assembly 
costs. 


AFTER... 


Washers as integral 
parts of bolts 

and nuts eliminate 
problems, speed 
assembly 

at lower cost. 


Save Money 


by simplifying fastener design 


Here is a sin ple application of a basic bolt making 
principle which is affecting substantial savings 

ior a number ot manutacturers, 

These savings. resultine fron simplified des 


ire realized in every st p ol the operation 


from lower first cost of the fasteners 

through inventory to final assembly. Totalled, 
they are well worth while. 

There are many other basic principles... often 
overlooked in designing and specifying 


fasteners, which are of in portance Cost-wise. 


You'll find them i: i w booklet H 





, oe Ff, ° Specip 

1 | ASTENER. 
If you can use a copy, write to Nort! od Song 
Representative =, 


BUFFALO BOLT COMPANY 


North Tonawanda, N.Y. ¢« Princeton, Illinois 
MAKING BOTH FASTENERS AND FRIENDS FOR 100 YEARS 


7. l t serv 
WESTERN OFFICE EASTERN OFFICE 


Chicago New York City North Tonawanda 
HArrison 7-2178 REctor 2-1888 JAckson 24 Bufo 
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CENTRAL OFFICE 


Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Actuators 
Mechanical 

Aluminum Alloys 

Aluminum Coated Sheet & Strir 
see Steel, Coated 

Assemblies 
Hydraulic 


Pneumatic 


Cams 
Capacitors ed 
Castings 
Chains 
Bead 
Conveyor 
Roller 


c sures 
Clutches 
Mechan 1 166 
Coatings 
Cold Headed Parts 124 
Controls 
Electrical 102 
Electron 4 
Mechanical 42 
Conveyor Belts 
Copper & Copper Alloys 
Counters 
Couplings 
Hose 
Mechanical Aji, iC 
Tube Ls 
Cylinders 
Hydraul 47 
Pneumati i4 4 


Decalcomanias 4 
Die Castings ] 2 
Drafting 
Machines 1 
Supplies ll 
Drives 
Variable Speed 2nd Cover, 145 


Engineering Services see also Pro 
duction Services 6, 129, 150 


Engines 114, 154, 156 
Extrusions 
Metallic 36 
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Index of 


PRODUCTS 
, | ADVERTISED 


In This Issue 


Fabricated Plastics (see Plastics 
Fabricated) 

Fabricated Steel see Sheet Fabr 
cated, Structural Forms & Shapes 
Weldments) 


Fastening Methods 10, 38, 118, 126, 146 
Filters 

Air 165 
Fittings, Hose, Pipe & T € 18, 123 
Fiexible Couplings 112 
Forgings 14-15, 28, 61, 105, 121 





Gages, Pressure Va u 5 
Gear Motors see ils Mot Re 
Gucers 117, 157 
Gears ] 14 151, 164 
Generators 
D-C 152 
H 
y ‘ ) - ‘ » y . 
— Neu Bell wv Howell Mori Camera 
Heating Units 12 ] 
Hydrau Fluids ? 


DRIVEN BY A NEG’ATOR* MOTOR 









Another top motior 
J its 
Universa 139, 162 manutacturer has adopted the NI NI I ! \ 
ATOR Moto i camera d 
L As shown above, Bell & H 
Lamps, Indicator 108 engineers |! ‘ lesigned NEG ATO 0 
Laminated Metals 105 Sprir Mot ind } é npliec 
? » ’ *i’? 
Laminated Plastics (see Plastics 
Laminated motor to their new Seri 10 M 
Lut ants 57 ( | j Hi 
Lubricating Equipment l€ ame 
) ! d i i 
M 
NEG ATO i 
Meta Forming 
Metal, Pre-Finished 131 wind SU ‘ nds 
Moldings } ; | 
Plastics (see Plast Parts SEO ‘ ‘ 
Powdered Meta see Powdered er second 
Metal Parts : P 
Rubber (see Rubber Parts | 
Molybdenum Alloys 41 “ 
Motor Reducers (see also Ge NEG ATO! é I 1 mec! 
Motors 117 notor ble t s I 
Motor Starters 29 
Motors, A-C eners SI \ H I ‘ 
Fractiona 66, 117, 129 
Integra 3 29 irik ) 
Sub-Fractional 66, 138 
Motors, D-C Pa 
Fractiona 53, 63, 66, 117, 129 *NEG’ATO! ld 
integral 3, 63, 129 Hunter S { = 
Sub-Fractiona 6€ 7. a 
Motors, Hydrau 13 .. 
N THE HUNTER 
Name Plates 148 — ~ 
Nuts 144 
P 
Packings 43 constant-force spring 
Perforated Metals 159 
Phosphor Bronze 109 
Pillow Blocks 62, 152 
Pilot Lights 40 
Pins 118 HUNTER SPRING COMPANY 
Plastic Parts 132, 156 jf 
Plastics 119, 141 ) Spring \ enue Lan Saale Pe nrnsy ania 
Plastics Fabricated 30, 68, 110, 132 . 
Plastics Laminated 30, 48, 68, 110 ; . . 
Continued on p. 162 t Ret f sag vA Fatig 
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index of 


CLG TTL UCCLE = propucts 
with ADVERTISED 


In This Issue 


(Continued from p. 161) 
. 


Powdered Metal Parts. 4th Cover, 52 


60, 122 

Power Packs 

Electrical & Electronic .... Me 
Pressure Switches ........ ; = 
Pumps 

ee ...13, 44, 47, 146, 149 

~ 

Ratchets ......... 140 
Regulators 

Pneumatic .. 148 
Relays ..... 49, 137 
Reproduction Equipment 31 
Reproduction Supplies 113 
Resistors .... 49 
Retaining Rings 115 
Rheostats ... 49 
SE seeees ...121, 145, 158 
Rivets ...... 10 
Rod Ends 16 
Rods 

Nonmetallic 30, 68 
Rubber ...... 39, 46, 146 
Rubber Parts. 3rd Cover, 4 
Rust Proofing 57 

Ss 

Screws...... : 38, 98, 124, 144 
Seals ..... 3rd Cover, 37, 128 
Seating Work Equipment. . .. 142 
Sheaves .. — .32-33 
Sheets 

Metal .. : 2, 65 

Plastic ... 3, 6&8 


Specialty Fasteners (Pipe Hangers, 
Special Cold Headed Parts, etc.).. 160 

Speed increasers & Reducers. .2nd Cover 

Splines ...... 55 








Springs .... : ae 
Sprockets .. ee ..112, 140 
| Stampings ..... , . 150 
Steel 
Alloy ... peweeeten o- & 
Coated 2 3 
Carbon stan 
Stainiess. . , 17, 36, 65 
Tool . 45 
es eae Strip, Metallic 65, 109 
They are made to provide smooth, more efficient transmission of Switches ... .-40, 49, 58 
power and are available from stock in 13 sizes with bored or solid T 
hubs ranging from .375” to 4.000”. Special bores, bores with key- Teveiiesta @ Yeretaat Q@easds .. 163 
, : Thermometers ace 
ways or setscrews are available upon special order. Thermostats. 4, 125, 150 
. Timers ..... ‘ 56, 132 
- — ‘ . Tracing Paper ‘ soe ae 
The close limits to which all parts are held assure maximum load Transducers . (oanbenes, Oe 
: , Transformers eee — 
‘apacity wi ability ar ng life. All parts are made Tubin 
carrying capacity with durability and long life t are made _ . . . 126 
f =hear. ate , , eo > 2CiSt y ins » Plastic ... 30, 
of preheat-treated alloy steel and are precision ground to insure —— ‘ 2 S$ 
high quality and interchangeability of components. Joints with Welded . “ soccccccce §=6& 
hub diameters of .750” and larger have a self-closing snap ball oiler Vv 
while the small pin is held in place with a self-locking snap ring. Valves 
é : wi é ee seme 123, 148, 157 
The snap ring simplifies assembly and disassembly. Control ... bake "125, 157 
4 Solenoid .. TN. 
Vibration Dampers 
Send today for Bulletin No. 527 describing the full line of Mechanical , . 142 
ASG Universal Joints dvailable from your nearest distributor. w 
Washers ...... visenndehee 52, 155 
Weldments.. —_ , 145, 156 
EN eth oaibies isaes .12, 65, 105 
DIVISION Wire Cloth .... awe oa 116 
Wiring Devices .. sees 163 
PERFECTION GEAR COMPANY HARVEY, ILLINOIS, U.S.A. 
z 
Zinc Coated Sheets ..........-.+- o 
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INDEX TO 
ADVERTISERS 


This index is published as a con 
tentence to the readers. Bvery care 
accurate but 





ts taken to ke it 
PRODUCT ¥ NG INEBRING ae 
assumes no responsibility for errors 


or emitsestons 


A 
AMP, Inc. 163 
Ace Plastic Co. . 132 
Acme Chain Corp. . 112 
Advance Stamping Co 150 
Allegheny Ludium Stee! Corp 36 
Allis-Chaimers Mfg. Co 63 
Aluminum Co. of America 126 
American Nickeloid Co 131 
American Welding & Mfg. Co. 145 
Amforge Div., American Brake Shoe 
Se ceuoc ; 14-15 
Armco Steel Corp 2 
Automotive & Aircraft Div Ameri 
can Chain & Cable Co 42 
B 
Baldwin-Lima-Hamilton Corp 
Standard Steel Works Div 121 
Bart Mfg. Corp 155 
Bead Chain Mfg. C« 156 
Bendix Aviation Corp Eclipse 
Machine Div 146 
Berry Hydraulics Div., Oliver Tyrone 
Corp 13 
Bethiehem Steel C 54 
Bodine Electric C« 66 
Bridgeport Brass Co 105 
Bridgeport Thermostat Div., Robert 
shaw-Fulton Controls Co 95 
Browning Mfg. Cx 152 
Bruning Co., Inc., Charlies 31 
Bruning Co., The 147 
Buffalo Bolt Co., Div., Buffalo-Eclipse 
Corp 160 
Bushings, in 142 
Cc 
Cc. E. M. Co 118 
Cambridge Wire Cloth Cc 116 
Cameron tron Works, Inc 61 
Century Electric Co 53 
Chrysler Corp., Amplex Div 60 
Clare & Co., C. P 137 
Cleveland Worm & Gear Co 2nd Cover 
Climax Molybdenum Cc 41 
Continental Diamond Fibre Co., 

Subs., Budd Co 110 
Cutler-Hammer, Inc. 40 
D 
De Laval Steam Turbine Cc 47 
Diamond Mf Co 159 
Dodge Mfg. Corp. 62 

Dresser Mfg. Div., Dresser 
industries, Inc 158 
E 
Eastman Kodak Co., Graphic Repro 
duction Div. 113 
Eastman Mfg. Co 18 
Electro-Fliex Heat, In 154 
Emerson Electric Mfg. Co 129 
F 
Fafnir Bearing Co 5] 
Fairbanks, Morse & Co., Pump Div 44 
Fairfield Mfg. Co 164 
Federal-Mogu! Div., Federal-Mogul 
Bower Bearings, inc 52 
Ford Motor Co industrial 
Engine Dept. 156 
Formsprag Co 166 
Fulton Syiphon Div., Robertshaw. 
Fulton Controls C<« 130 
G 
Gear Grinding Machine Cc 139 
General Electric Co., Apparatus Dept. 152 
General Electric C niature Lamp 
Dept 108 
General Industries Cx 138 
Gits Bros. Mfg. Co 37 


Continued on Pg. 164 
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faster... specify the 


PRE-INSULATED DIAMOND GRIP termina! 


bonded 


corrosion resistance and wire-supporting vibration resistance 


need terminals with insulation—if you need 


If you 


you have it instantly in one closure of 


tool. 


A-MP’s matched crimping 
Only one lightning-quick step for crimp-sure optimun 


Strength and conductivity. A-MP Pre-INSULATED DIAMOND 
Grip Terminals exceed the most rigid military and commercial 
specifications 

A-MP’s precision-engineered terminals are hed to pre 
cision-engineered tools that make an exact crimp every time 
never too little, never too much. Perfect terminations—whethe 
you need one or a million. No great operating skill necessary 
A-MP’s match-mated tooling does all the work and at lower 
installed cost than other methods of wire termination. W 
range is from No. 26 to No. 10 

To solve your wire-end problems, we maintain an internatior 
engineering service 

For the full story on the A-MP PReE-INSULATED DIAMOND 


GRIP line, 


AMP INCORPORATED 


General Offices: Harrisburg, Pennsylvania 
A-MP products and engineering 
subsidiaries ir 


send for our catalog 


assistance 


are avaliabie through wi y-owned 


Canada « England « France « 
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INDEX TO 


WHT 
GEAR ©. ADVERTISERS 
an Continued from Pg. 163 


Gleason Works 133 
Grace & Co., W. R Polymer Chern 


cal Div 119 
ries Reproducer Corp 153 
. H 











Haydon Co., A. W 132 
Heim Co 16 
Heinze Electric Co 157 
Hoover Bali & Bearing Cc 27 
Houghton & Co., E. F 43 
Hubbell, Inc., Harvey, Machine Screw 
Dept 124 
Huck Mfg. Co 146 
Hunter Douglas Aluminum Corp 28 
Hunter Spring Co 161 
yatt Bearings Div Gencral Motors 
Sie 1 
l 
justrial Timer Corp 56 
J 
hnson Corp 154 
nes & Laughlin Stee! Corp., Stair 
ess Steel Div 65 
‘ 
| K 
=) Kaiser Aluminum & Chemical Corr 8-9 
Kaydon Engineering Corp 107 
7 aba. — Kohler C Engine Div 114 
EAR PERFORMANCE to match the ever-increasing Koppers ( Inc., Fast’s Coupling 
power and speed of modern machines is a Fairfield . : 
specialty. This is possible because Fairfield has long held 
a position of leadership in utilizing the most advanced L 
methods, equipment, and techniques for producing better La Elect C 117 
Land > n 153 
gears. By keeping apace with modern engineering trends, Link 2 = + 
Fairfield renders an invaluable service to many of the 
nation’s leading machinery builders. M 
If you have a gear problem, check with Fairfield. Our McLouth Steel Corp 17 
vet - _ VM , = -™ : , gee Madiso Kip Corp 134 
engineers are well qualified to give you expert recommen- ee ps Valve Cort 148 
dations. CALL OR WRITE Merriman Brothers, Inc., Lubrite Div. 155 
Meyercord Co., Name Plate Div 148 
Miller C 109 
SPUR GEARS — Straight, helical, and ZEROL—Sizes from 16 pitch, 114” dia wattoce = tate. « j _ 
4 ‘ Vinneapolis-Honeywe Regulat 
internal. Sizes from 16 pitch, 1'/ to 1'4 pitch, 21° dia Cc 102 
dia., to 1% pitch, 36 dia Minnesota Rubber C« ird Cove 
WORMS AND WORM GEARS—Worms M ay Chen al C 9 
HERRINGBONE—(Fellows Type). Sizes a ; e 
. 0 7” dia. Worm gears to 36” dia 
from 12 te 5 N 
senate , 79 
SPIRAL BEVEL—Sizes from 16 pitch SPLINED SHAFTS — Lengths sis 
1% to 12 pitch, 2 { — a National Acme Co., Electr Mfg 5 
a dia pitch, 28° dia DIFFERENTIALS — 3,000 to 500,000 National Aniline Div., Allied Che 
STRAIGHT BEVEL — Sizes from 16 pitch inch pounds capacity Corts 141 
4 to 1% ch " National-Standard Co l 
1” dia 0 1% pitch, 28° dia Nationa Tube Div U. S. Steel ¢ 59 
Note: A t the size t e New De rture D Gener Mot 
HYPOID—Sizes from 1/2" to 28" dia are approximate a ardbies . 7 
A sren ¢ CC. A 6 





FAIRFIELD 
MANUFACTURING CO. 


2305 S. Concord Rd Lafayette, Indiana — 


TELEPHONE: 2-7353 


© 
“rH 
—_ 
= 
yD 
22° 
00 
‘ 
> > 


4 


T ner rtat nm Corr 
. Ruct P fC 











F ker White Metal C 122 

— Pennsylvania Flexible Metal 

aon 

sear Div 162 
kins Machine & Gear ¢ 40 
7 nternational Corr 15€ 
d . L 'sNiff j Powers Regulator C The 125 
P sion Rubber Products Corrs 128 
TRACTORS * HEAVY DUTY TRUCKS * AGRICULTURAL MACHINERY * POWER SHOVELS AND CRANES ei ya ce - bbe x t~ 
MINING MACHINE * ROAD GRADERS ¢ BUSES © STREET SWEEPERS © INDUSTRIAL LIFT TRUCKS -rotective Cl sures Co. tm <n 112 
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» 
Reeves Pulley C« Div Reliance 
= Electric & Engineering Co 143 
Reuland Electric C 127 
R hester Mfg. Co In 50 
Rowbottom Machine 152 
. . 
s Make Norgren the most complete line available! 
SKF ndustries r eé4 
Saginaw Steering Gea Div Gener 
Motors Corp 55 
Schrader’s Son, A., Div., Scovill Mfg 
Co Inc 123 
Shakeproof Div tthir s T Ww “ 98 
South Chester Cor; South Div l 
Southern Screw Cx 144 
Spaulding Fibre Cc In 30 
Split Balibearing Div f MPB 136 i 
Square D Co 2° | For \4’ through 114” Up to 300° F 
Standard Stee! Works Div., Baidwir Operating 
Lima-Hamilton Cors 121 Pipe Sizes 7 
Statham instruments, Ir 6 emperature 
Stevens Mfg 3 
Synthane Corr oS 
T 
T A Mfg. Cort 
Taylor Fibre 3 
Timken Roller Bearing C Stee 
Tu e D Vv 
brrington C Be ys D ’ 5 to 250 psi 
y Removable Operat ng 
Bowl Pressure 
U. S. Graphite ¢ Div. of the Wickes 
Corr 4tr v 
L S. Rt Cc ’ ha " . S 
Div 
Vv 
Va E } ( ; 
Vik ) Y r ° : 
Automatic or Highly Efficient | 
Ww Manval Drain Woter Removal : 
Wagner Electr Cc t 148 | 
Waides Kohinoo ir 115 ; 
Watliow Electric Mfg. ¢ 12¢ = = 7 be 
Weirton Stee! Cc Div Nat n 
Stee Corr 5 
Westinghouse Air Brake C L 
+ 


vem 2 REDUCE COSTLY WEAR 








saunas teue on ON Y OUR Al R EQU I PMENT 
ADVERTISING SALES STAFF 
Atente 3 \ J ! " e o e ‘I 
ae oa .»- with Norgren Air Line Filters 
xs 3 ' H 
Chicac 1 v \ - ’ , 1 ‘ 
ao 2% ~— oe @ Now, 98 Models to choose from—'4", 3”, 42", %", 1”, 
“ ' . fe- | 1%” and 1/2”. 
Cevciand 03 A. F. The los | @ Abrasive Solids and Corrosive Liquids are removed from air 
| lines, reducing equipment wear, repair and replacement costs 
Dallas 
( @ Transparent or Metal Bowls 
Denver 2 \ i 


H ‘ @ Choice of 4 Filter Elements—74, 64 or 25 micr ‘ ron 
powel S available in some sizes. 


Los Angeles 17 } hk 


| @ Automatic or Manual Drain 
New York 36 | 


i 
, 


For complete information about Norgren Air Line Filte call 


Representative listed in your telephone directory—or WRITE FOR No. 900 CATALOG 


I iti Norgren,.. Gti Dependable. 


Philadelphia 3 
Pittsburgh 22 


St. Louis 8 





San Francisco 4 \ | 





° 3428 SO. ELAT!I STREET * ENGLEWOOD, COLORADO 
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=~” NEW 


RAWSON 


Automatic Centrifugal Clutches and Clutch Couplings 


The secret* behind the ability of RAWSON CLUTCHES 
to provide fluid smooth starts to high inertia loads. 


The new Rawson, manufactured under the orig- 
inal Rawson Patents, incorporates exclusive metallic 
shoe segments for 100% power, trouble-free oper- 
ation and longer life. These metallic shoes effec- 
tively control dissipation of heat energy; thus, the 
clutch easily absorbs the torture usually imposed 
on the prime mover, eliminates need for costly 
reduced-voltage starting equipment, and permits 
use of smaller motors to start high-inertia loads. 


Completely automatic and entirely mechanical 
in operation, all Rawson clutches and clutch 
couplings provide full overload protection, never 
need adjustment. 


SEND NOW FOR NEW CATALOG. For complete 
facts and specifications on the full line of Rawson 
Automatic Centrifugal Clutches and Clutch Cou- 
plings, send today for the FREE 1958 Rawson 
Catalog. 


FORMSPRAG COMPANY 


Distributorships available 
in selected areas. 
Write for details. 


S8RC-3 


USE READER SERVICE CARD FOR MORE INFORMATION 


SALES AGENTS 
23607 HOOVER ROAD, WARREN (DETROIT), MICHIGAN, PHONE: JEFFERSON 6-5100 


Rawson Clutches and Clutch Couplings Mar 


Rawson Division of O. S. Walker Compan 
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hydraulics 
problem: 


to improve operation of a pipe-mounted valu 


problem 
solved by: 


QUAD RINGS® and O-rings from minnesota rubber 
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Minnesota Rubber O-Ring 


Minnesota Rubber QUAD RING 
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To get the utmost in simple, smooth, leakproof operation tion molding proce 


from their Series 5000 pipe-mounted valve, Rivett, Inc., RINGS, O-Rings and 

designed a special floating piston. This exclusive feature pre than standard molded | 

vented sticking and binding by keeping the valve stem 

independent of the bore. However, it called for a stem seal 0 wings = oo TT capo 
( OO hye t 


that would greatly reduce friction S close as 
vet , ed 


Rivett found that seal in the Minnesota Rubber Ql AD 
RING. They discovered that the QUAD RING required 
much less squeeze t 


rf ' r fu the O-Rit 
makers found another Minnesota Rubber Product helpfu , retires once iputcad goxy T 
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make a perfect sea Che hydraulic valve 
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Minnesota Rubber O-Ring cover seals eliminated and replaced 
gaskets. This gave three advantages: design simplicity, more Need low-cost prototypes? A 
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efficient operation and longer life Minnesota Rubber is KOTOKA 


In fact, this combination of advanced design elements and rapid delivery of pr 
Minnesota Rubber seals permits multi-million cycle opera ment at a cost tar below those n 
tion at 1500 PSI - PROTOTYPES by KOTOKAST 
. . by M esota Rubber Compar 
The QUAD RING gives you 4-lip sealing action at less than aprnnmennsaglecn ; 
1 PSI. The QUAD RING requires only 60-100 micro-inch Note: KOTOKAST is a trade 
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groove finish and eliminates spiral twist. An exclusive injec- Company 
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engineers specify long wearing 


GRAMIX iron sprockets 


(PRODUCT OF POWDER METALLURGY) 


Among the most important parts 

in the cog-belt power transmission 

system of the sleek new Sunbean 

twin-blade electric mower are a pair 

of drive sprockets which must be 

able to withstand hours of 

rugged, torturous operation. For this 

important job, Sunbeam Corporation 

engineers selected GRAMIX sintered metal sprockets, 

produced to their exact specifications with 

GRAMIX iron alloy 78. Serving both as bearings and 

sprockets, these GRAMIX parts have proved 

their ability to withstand shock loading, maintain 

constant coefficient of friction and proper contour of sprocket teeth, 
and operate almost soundlessly.—This is only one of the hundreds 


of products in which GRAMIX parts are doing an effective, efficient job. 





Write for this book. Being die-pressed to shape, then sintered, GRAMIX parts usu- 
ally cost less than machined pieces yet can be produced to tolerances as close as 


0005 inch. GRAMIX Bulletin No, 21 tells the whole story. Write today for your copy. 
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